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i-iji&Vl 4-iUU V U£lt ol y* 


Taking the 

Quantum 

Leap 

The New Physics for Nonscientists 


jljJl 5)j|y»jaJb y* jv*j jl-iJl 





JLo I jyJaJl O 

y-i^o 4 jc*L>- j -i O 


. (, ( ^*yjl iiLai)i ijljj v ~ - ^b -? '*••'* t >>—. I *_Ja—! 1 j .’ O 

. ^2-0 4 ilL -)\ 4~~*y Oj; yS^A 4 aJU 4jcJs 4 j\<oli . j OlJU : jOlji 4 xJp O 

. j^JLo 4 iU^lj iilidl Sjljj ■—•’I; y~~~* 4 ^bJLjl • 1 c-aJ^j i ^bdl ^£jl 1 JL^a O 

4 y^J'j OLljjdJ jb 4^jv^l* . oJlj 1 d^UU frUj-All j 4 »m1?H O 

•lP~^ 

* ♦ 

. w|^y 4 ill--yll i-~--^* o|;j-iw* 4 ■ <—* olJIj : <Li—iij frljjj O 

OL-^JLU 1 J^ 1 ^ jb OIjj-iw* 4 A->lj AjfcJ? 4 JlUj| . J J . 1 c-iJlj i frU^All (j jyiflJ O 

. c j-i-Jlj i^-yllj 

4 4iL-;i i—> Ol;^ 4^^ . J .21 cjjl- :c^-I Jj£jl ^Uil J JUjJlj ol£ll o 

■ ^Jjy. 

. y2-o 4 ^**1* jb oljj-iw* 4 ^Sy*.. ^ tJJl;: |^j\j j*ya O 

V . JJ-A1 4 ,/*l» > 4 . £ J ( _ / ~~AO • V* *—• iiJliJl jUjiJI O, 


V 











« . 

^A*\ ^1p ^ja (J 

{j* ^Uaa) lijjijJ ijJ> (J iAUji ®jl>xJl (J 

\jj>d&.k^\ (#) v^U>di JLJL-^U-^! 

t 

IJA 4_«uJaJl jjwL_^> ^^4 Oiy.,,^ C.-.»* J_aj *^->JL>- 4 »i alll 

i # 

cliUI IJl* pp- JLiJ • *jj> iJliil 4jt;Ja]i ®J> Uita t 
J ^ ^TV fU 4 f — £)U)I J^iJI ^ <* O-Ul — f.M tUL 
U~^^3 Cr 4 ^ f*J cMjl* <4 

^U- 5 J.XJ y^JLr* Oi*jij 3X-JU jj^j 

Lr 4 u*>' fj£ 5ap J cj-J^f £>>> ^-J-^J <AJX>* 

^Ub A-i 4 ( Cjy*^ y> ) AAJLiSsLi A*4^oJ>Jl Aj^JaJl ^Li-Lp 

C.Jj gjJl (J ^ ‘ *“ > ‘*^ 1J-^ <J^“ 

. Aj^laJl eJlA ^L-JLaJI ^^uiJl ^jPyaZ-. 

lS (t-*»yJ j&j 4 MTV ^U- yj^» fyi JT Oj-il u_4^ -LiJ 
. * 

ij>J . UIp ^jv^l ylj ^p ^y- ^ ^Ip ol* t^JJl 

liy *ijkj J\ pS-j 4 0jtSJl 1^-J ^jJrl f'ApVl 

. OyiJi (j AiP 

4jljJJ ^ 6 jLS - " 0 Uj^ liJI y^il -Lap -LaJ 

t *jji-4ij *-~*y E.Wigner J^-«s* ui^j' ‘ 

JlyUj.V Jijj L* ^-LiJl jl . Jj>-N Ijl^wi f-Uj j! 

-Li 4 ^ jl 4 0^ Uj (J Ojilj 3lJ-l (Ju aa!r> ijai 

kfJLc Jl ) a*4j^^J1 ) ^rj* Jl ^ JUL-Jl jUu ^ki*\ 

£ 

— i L^JJj t x^>\j jUiuJlj ^Ljaijl J 4 _ . / -a : ^ Jly U ( qwiff 

. 3^sy« reality v»ilj IX^ jJL^j Jt>.Vl j ^ui 

‘r^ •iij^jj^j ^Bi JLaP 4 4 j jifitJ 4^ jlSslIj OL^Ai ( * ) 

■ J <. \ ^A 1 4 ^till <Jy& y i J) Y N ,y 



< f * < 
ib*Nl ^1 c OlS** 13| Up J#.U**i» i jJud i Ljajl (J[) Uj 
* . 

AjlJLA-I | ^1 ) X ( AjX (JVJ ^01 U*j*^Jl AAj}a£\j dX^ji jJl 

aIJJO paradox Ai>bU 01 £*" • V-Xj <UjJaJJ -U^j Ujlp ,*:♦:. 0 ^31 
Obbj B.podolsky <j~ijyj jiXxJ ^il t a_X1>J1 

Up 0j3*Lx ja ^*A*1 Jyp ^ Jly U t N.Rosen jijJU 

0j& X ^01 A-j yJl Aj^laJl t LXb ^1 ^UlS** j*^Jl dJUl^* 0^ lii 

. A,btt UjN 

CJK" O-Jj ol Nl 1 J*>\>- ^ J.Bell Ji 0 yr 01 fpjj 1-U 

jt£\ apU J OlT ^i)l ojai ^JU> J^U- JA JJ^XbU Jp 
f\j\ C-O^jP 3XX>- C*Py Xj . OyjiJl ^ 

• jLr-^' Or 4 JI ^1 
# 

c D.Greenberger yxir* Jxb i oL^U-1 ^x* <3^X3 
<^bJ! ^pliMaJl ^jdl ^1) Solvay \ ^ Y V j£y <^-bl y*jjk 

dXfe { jfc, jt-liU Ajl ^jjUiwl jjipl tj\>- ^J—»XJjJ (J ( d^y 

s-bt) (Jjl \ ^A1 fU j£y 01 j^jyij^ d^ Xj • a « 0a* 3l 

. lX>- »U» 5JL>«ill ObN jJV J Xbu |*^jl ^JaLS* 

. > <\ r V flp Jx **f JA x>-jJl y* yjll IX ot^I^ 

-Liw> <Jp c y^jbcJ Xjl A>^JaJ 01 f'jyi/' ^ ^XalJl ^lla>- J 
•iyip JL^JiJ 01 £jyil jj/* OlS^ • l$Jbi ijuLiJl <uJUJl ^ c Ai-ii-l 

y^l> fjUxil Ujyf OM/.Oy ^1 

i-b di3iT ^Nl ^ . ixxtfl <,>J1 ^0,1 ^ UU^l jSU V iJ^Jor 
dJift 01 c*xj1 X sjujlA- 1 4--»jlj>bl 01 dJLU . a-+aj*£]\ Aj^lkJl <Jl>- (j 
j*^Jl <ijaj ol . Jlx- Jl \)i U U1 VjAA ol U*?w? Jj7 Aj^iaJl 

. L^LSJ Ju> Ij^j oir U k_-»U«xll (w^«a3I ^jA ^jJI j+>- LfJ>j UJU? aj^ iaJ 

^IxJLljI die - b? c x-jj OlT |t-^Jl oJUl^4 ^j^l LJbL? cb" Ujlp 
CJlT . ij^JaJl oJU ^1> 7w?y A^iy: 5it*l Aiwaj c (t A-JbS jUf » 
ApUJl ^ail ti fli^l dJb ti 1X^ . ly* l-l>-lj jfuZjjZ* ijX 

I « 

c«a>*<*^ 1 U i i by** (_j y -* * **^ ajjUU dJU mj ibwi*Vl ^<udj 



4 UIp Jju 4 AjauaJl oJLa JJaJ 01 liS^ U Ijjljj . jj^Vl a-L a 

IBM ^j£$\ (3 l—*ij^l 4-Jjl^ - 4-*>- jl 4_*>- 

. superconductivity iiJUJl UiU Jix*J i-^yf 

* 

y ^j-li 4 * 4 ij iJfliJl 9 y Vjj 4 y jL>iil dJUk <j -brjj 

4 4. « J a >9 lfl <89 OJJS ^ 0 ^^ • 4-3 ^^«».»J a «*ll ^9-txli 

jilp (j 4$1pl LjL-i jlT 41 —IjIjlJU 0 &" J-j . 4 . .«. Ja; k±\ y 

^ ^ ti 01 4 9 ^5t Ajaii^j. ipUil LjL*L**>-^ 

§, + —■ 

C-Jj <J Ol a-L a <nja* ^P 4 l*<* 01 (J 4^>- 4-j OjSo 

* f g 

ijaj Ifip ^aL 1-U^lj U aJUI Ol Jl {#** J^l>* J -b-lj 

* . j 

4^J-l 0 -La Jl _ Ajaiil Oti (j ^ _ L *4 l^I. b 1 OJjJbJ 4jil?l>- 

. dJLAj jl y -k«f 

^ . 1 

i-L>-ij 4 4-^>Ji A^f^nji d JiA .iiij.>i (g\ 4 oiJUu ^j^jii !jLa otr 

^ 4^4i> US** 4 ^ jJl g- ^ iJI — ^£jll 4 — «>lpj */*y y* 

Jp Jji*jl ^ N-iJ . 4*ilj 4flJl>- ^*yjl OU Ja4 ^lA ^Ij 0j<jA/*l>- 

4 UJl>-j 1 U)l 1 -La y SjJtv* oNL£ JpUj.} jj^aX* jjL)l£J* 

OVS^Ll /y» £^L~J^1 dJbljv* 0^1^ * J O^.jalU Jti 4 jI 4 Oi^^jtr-^1 fjA 

.U^lou^lj 

\jjt> JjVl AaJsJI Jju C.Qgtfil ^jl C—Jl oij^-Jl Jjyj 4 I-ISLaj 

. J?* ^ ^\fLA*VU SjlJb?- jtS^I p-^Jl ^t*V>l 4 <--»L^Jl 

J L^*l -Ajttf-I 4 « (^J*^l j^aJI 9-e ^ ^ 1 O ^lp JUu Ll^aP y-** 

J^\ 9 JA 4y» — J Ol Lij j <3 Uj| . 

01j^a^l 1-La 3-tP ajJj j ^--Pjj ^ Uj . 4 ^j^il 

jl^>“ 4 4 Jl^- . 4ijj3“l ijUlil Olj P+±A ^1 ^IjgTt 

OLiil 4 A,*<a> y aP Lil . 4^5*] jyc^Jl ^JaaJI ^ 4 ^- 1 jcL Ol Oji Jliui 

o-i> OLi ^ ^jVl o^-OJ i-yU^Jl 1 -XA jli jl jji Jp ^jl ( * ) 

•— j •*!/•!I (3^—j Jl t. Li> lil ^.Jaiiw c Sjij-iJI 

J 

\ > 



* /0\ # # 

Iaaj . \ digital \ * ^b L.Anderson 

Jijp | jj^J <1)1 ji t 5JLiui | jj& <1)1 U1 A_ ^ »j_*.^Jl | iJ^ll | <1)1 gj-*J 

<1)1 (^1 — U _i Ojl*~ V Ol 1 _ *\^ aJ5* "11 <^Jl^ jl L*L_» . ( aIL— a _ 

* t * . 

. | ljj»“lj I jl < 1 yw» | <1)^>J JaaII 


>1 JU) . A«ja)l oJa ^ 


^-- 

^ ^Li^l ^p ^*>L^sJl ^ Jjy* a_j>j . L<r w*liLl_ 

C^.1 Jlii SJ*JbU jl&Sfb Ufeal jtft ^l Uj . j//l a*-W1 JU< 
oJa ^^il <1)1 Jjl>-1 ; (J^USj . jt^jVl »JuL lu$» ^jP ^i-jjU-l <J 

viiui y, . ui fjui ij^, uai ^1/11 j#Si £* u ji^vi 

<J 1 jL^lY oJa ^jA ^JapY ^w%a !1 jb ^jS -1 < 1)1 >Sy~* 

. 4-ip Uj>jAJ AjI c^l 4 ^ jjl jl£*jjl dJJi 4 jl^U} jUjJl 


t 1 )La 4-jflfjL^ ) 4jjl^» ^ IjP 4 j-U> L* <Jp 4 jjSvJl iJbb ^ J&rji -bii 

IJa j 4 J —jCmA I j^o Jjj £ L$il_ i£jJ\ £.,* JajuJ jl 1 : J-P jj_SL_*- 

* * # , 
Ol*Xi C-lT lilj Ua . ajiJLJ-I ^-^p LlwaLL* jb 4 bdl 

o*AA (JjUij l^-'N 4 <j1a> Y* <JjY 4«-Jail <j AajjY J j^ aII ^ 
* * * 

U1 . aLj bf ^p! lCjj-Jb-b>- jtj> ^^U-l ( J-*aiil jtt dJJi kaj . Lip- 

»Aj^f <jj^^ * 4iP <_J ^jAJ *X>-1 oJbjJrl d>XA bjjAi L» 

<1)1 JU . UT 4*i 4^-Ul ^JbiJl ^IbJl Jjbj <jl ^jA jl^'b/l d-La, AjI^aJ 

AjO l^ilj jUjJl ^-jp oJa jl ^-jaJl lilj 4 ^jJl La jup JLiJl 

j j£\ (_j j jA Jl UlA <1 1 aXa JUp ol^odl 1 j«<aP Jj tf 


JL»y 

4 4^*xjl 4^^ jbx 

^ < ^AY / jjSh o^ir 


a^t < ^iJ^U 4i^ ^i)l ^ ^ 4 1 ( yu*,i 1 ^ U ( * ) 

J* « Y I OjJa* L.I ^ oJLio" ^JUI 

'•V '*Aj . Lr-i y^U^-Vj 1 a>.yi 1 jl < Up Ulj < « yuaJl 1 

• « — 7 lf=* ^^A^l L?> A_^U-I oYVl ^ 4_iA jujx> 

• () 




oUL» 


^ ^ a " 0^ *■ \.Xft j\yP ^ 6jii^\ 1> ftj\-P b\ 

(. o jsjwj ajii <, ^Vft\i*£ <, V^\ . (*£ij. y * ^ ^K-^j 

«.\j jsjiiN 1> 6 j\-jP^ . b\£. ^ a^*j>- -or V^Awj t OV_>>> 

^\*i\ \^J* ON^-AA j\ ^ (^*ij — *\j jdA\ — \ oAjJ^r\ 

t \j\^ cA t Vi\ . \>5j>r^ O JJu> M\^ '*r > ^~* S ^ \ j^ t ^ j>c3 o\ v—«£. X«o*A\ 
* » * 

^-J^j > ja (. V^b\ c 'A <. \ f~p V>^ 4jA* 0\ji {jA oW^vsO> 

. i 4->y*£i\ ojiiA 


(. AAjV^A ( jA*J ^P i^^Va'.^ (, j\A\ VftViAi (, ftjiiW 

4\ r ^ A yS' a«A%p •y\sA\ oAft . **A> V vi\ ^-y ^ 


/\ «-(J&jA ^ ^jS^M fti^AjA \-AA ,^*j \Aft^ • j—oA ^ v» r S\yLl\ 
Jj \j\> . ojAjA\ ©Aft ^\s>\ ( jpy^ o\ \jij\ <„ \jc* \j\^ C-j\ (. Vii^i Aj Jb\i^ o\ ^P 
. o\jiS a 3\jii ^P C-Aj£ c (^\i y& <. C—<wA^i\ \Aft ajV£” ^p 0\j^- 

0\ (\, \^Ni Aii . A_*-^»\ 0Aft ^A_>»A\ aA—>CwA ^y» t^jJo- Jj 


• * U^f* ^Ajj A) A^*y*£i\ t \j jJjih JoA ^ \j» 1> 

♦ * . # 

^>- Aj^wAa J'P' aA*P \.pA C—A^»^0>i\ ftjAA^ 0 s ! \^Jft 

(A j>- A3^j\A (A 0^ . \yu*l>^\ ^ji.A\ 

Ajj *o4A aAaP (, ^w—iAr\ C O—«A OjAA^\ 

oXc—A>\ oAft ^1> o'f j>- c ^)ix* t jAo t \^. A>jiu aL^ ^ory M ’A . a>^A\ 
\A> ^-\j »w3j»j «.Vj jsA\ (A *^*3or ibyV> (\^ i^ ^Aft^ , aA 3A\ Aoi\l\ 

^W^-3 ft^>\i^\^ S ^>\i^\j Aiy^i- AjJA-\ b^V^\ \Aft ^j\J>\ 


^r 



j •S' A^-^ jP oXjX^A ftA jjA jA-»\ Xi^ . ^ y«. flA j ^AXip\^ A>VfcA>~ 

^ . Otdct ^\iai a-%1^ \XjX^ ^aj* *,V%1»^ C x»^ j . ^yw o^ ** 
0\ c ~*^r\ \-ji «, gXjXA-N *\j jj»i\ y* (^xi\ <. XjXi?\ ^od\ \XA yp fjo 

• ^Wj i^y*p t3 y 

Apy ,^i.\ ^Aj\^j\ ( VjP y>oi\ o y- ^ (jNjiNj jjAi \XA ^gP r XjA 

Ayy^«i\ Aw t .\a\\ OVX^A ^P VAp ,jO\i AAj j^jA Xju^ w 0^i\^ . i^Vj jJ^\ ^VA\ 
* 

\iw* AjyJcAi \y^ \a ^ y Oi\p\^ y\^ ^jjJjfl-ixA <L^yj\j j-jA\ y\j» Va <, ©i\^i 

. OjyA 0 >\^-VaA ^\p AaA^> ^ ^ji • ^-A*^AA 

«—J ©Xj X^r-\ f\^ji_iA\ ^aVJl,a^ ^j\j \XA ^y^jAJ 

0 ji-\ ( 3«P 3 a!^\^.\ ^a\JA>\ C \Ajj4 Aj j\^- \ jy~P 

£y\i\ jjvi ^j**A\ y^K>“ ♦ Vj^r y ««/*> AA»J^ai\ ©X^»^ • AAj\-i*i\ 

. oU>.U\y\> $ y\ ^ yj\ i y diliy . V>\£\ pjfcfoj 

aA*p y Ci\ Ci^Ay^A i w sbix^'\ xi^ , ^£a XA^ yp *>—* 

» 

^ I w ’ft^ . 6j-d\ 0 XA ^y»yX l \a Oj*i yp y\j jJl)>\ V^j£ X-^3j 


ft ft ft ft 

Oy*yj d j*Xw? ^\yV> ox*-y vl\j^ y,V-i-i\ c-j jX* ^ C-~Pi X^A jy-*Xj 

. jfvA-^\ y y^ y ^x-or xjyp S-X JW \ 5-J^-V 

o\. \x?7 aX\p c.>»» ^ o>yu^\ o\ —. six*A^j y\^ a w£j\ . y\>- y dX> ^ka\ 

. ^ 0^-J^ ^\fi MN OyrN^.S $p\ o\ _U-4 i^V-W 
# » * # •< 

. \j\>w3 Xaj vi^^Vj W) \j\>«i> cX?w Jui . o\i c ft\... j\x>> 

o\jxi\ ^\p a-* y*\jcii\ ^3 Va yw\XA ? \yis c~o. <3 ^x>- v* o^ 

ft ft 

£> y*Wi y ^ £ii\ yk X>A^ j-A <. \ yw3 o\ c —ir\ ^ \y y Va^ 

ft ft ft ft w ft 

jjJbN ®\xi\ \Xa ^yS-3 aJL»j^\ 6 X ^-3 c VaN^a § VAj ^ jW<a» <. ^\>i\ \Xa 

. a\>^ (^^y ^ 


ft ft ft ft ft 

CXjorV,A \-aj\ ^a y (. ^\yM\ yp ^ yi\ ^P ij 

ft ft ft ft „ ft ft 

o\ Oj j\a.p \ siA>^ '-—-A j|\ (, \>-y • ^x>- 

ft ft 

. 6jA\i2> a^AXaj slW* Oyyg^ 5 !^ iXN XjXiP ^ jw» <. ^KA» £ixio^- x3^- 

X. (• Vi \ ii^j • o*- s J s 3 ^y^ 0 - Xk>ii. ojj^i Vi\ 

1 ^j: (. jAiu V»Jc«- 1 c_Ai \j^«>j . (v^y je-\-t~* 



ft _ w m /> *■ 

i^Aj* iAjAo o\ \Ajbj t X?>py Xij ^\Xc£ Xi^ C»yA* Ai O^So CA 

. ^jXX\ dAX jP 

i^X^p^N ^lXj ^jXA i^ Ajcj ^ AjAjbXi-> ^ja^»j Xa o\ C)S\ C—<w?\ VaVj 
c jm ^ * ^ X^»^Kp\ ^ ^yi\ 1 o»^\ s^A^A ^ 

# j # # # * 

y£> \iw* ^\ ^jJAX XiVp \*} X~) AjAjbXi* Xa 0^ Vi\^X*P ^*X-^3 \*XA XoAiP (^ 

A^>- ^ Aj\yA\ £jA A^jji\ ,^P 0 \jAX\ ^Xp (^ ^X^j^Nj . Ui viXA 

o\ Axa XxAp ^*>u*-o \ij_yk oj jX\ oAJb ^_...^«j Xa aji Jw >^ X^X^- Xa^>\> , 

AwJU X*P O^AX^jjAN Xpi Xa \Xfcj . AJjJi^A KJl Sa^ OjAX j!> 

# # ft # 

X>w^*\j \ iXilp\ O^AjCju ^ o\ \ <\& . OjAX \ ~ fc - v ^V > ^ oA-*Jj*X\ 

. XXw> o jyw> 0\XjAiy»r^ Jw>y XaAAP M\^ A>-y M CANAAN OX. 

^ ^jA \yA Xa y^k>- ‘i*^-*^■* 0^*)X jsX\ X . x\ A jA 

cs^}SN\) oX^ ‘Sn\) o\j^ aJ^aA\ *\_^\ ^ u~*y o^Xt 

( j*«Xj . ^ <_iXj^f oO Cj\jXi\ XfcjA ./a a aJua>- o jv_J>*_s<? 

. ^ j>x~A\ "iiXaii^ oaXX ^Vp ^ ^y»Xo* X\^o- oAjJA-\ tX jsji^N vJ>Xl^\ 

* # 

OXjXaa Ajca v—Aaf; 0^ AjA>- ^\_„^\ ONXyw» Jc-iA 0->X" 

# 

. XT^Ii OXjXA\ oAjb aAP OX" . ^AjJor 

. a£j\£A\ a£*O yX ^5 o\ ^cXwtMN o\ AjjXaX\ 

\^)X* . 5Xji*^\ a£*^>- j\^siM\ > 4 ^p \^sXp\ Aj 0^>X jJ>^\ OX” 

. "coXX a£"^A. \ fl :\\ 0 Xa\^A\ ^\ t slXf^tA X^c**ji ^\ 6j^oJX 

oXT . aX*p\j?X\ ^j\^X ( jA Xj\ j♦*.... A aXm *X >> &jj ftjjt ^ aS*j^-\ 

• <5/^ Xaij ^JA Vw->Aj i I y^A Xj>Oi 

XCj a£“j^-\ 0\ ^p Aii . tjy^\ aAjt ^^3 ^ vtiA\^w* ^a>A Aii 

^A i yJ£ ^ \^\^. ^iai3 ^wi-j X ^>0 tX;i*M\ 0\ y> t \X r< M 

* 

. JciaiX\ Ju XX»r ^A-j Xa ^p A^- ^ j>-M A^aii 

aA*p aj\ ^jaX*a\ ^p 6Ju*^aX\ ^XA\ y^X.v.XA’W 6JiaA\ oX*)X^ Xa\X\ AijXiX\ 
caX' . 0\>ieclv\e gp^y Aj»Jbi\ Jw»y aV^ V3y 

• » j » 

XXxfc 1) i^>r^A Aj\ ^j-X-^A ^P X^>ji Xa OX XpX_iX\ !^P A-wjw aJiaA\ oAja 

ayX ^a ^Xa\\ jX>- o^ . vIXaS* yb a_^^\ X-A-*p % ^jX>> 




. V^\y-M c 

3 A w M \a 5 i\ A-sPj ^p 5.^\ 0\ JV-S-i 

^\ Jiaii WiP 6JjkV-L>\> j\> ^P | 3^. I \*\y~J> 

. ^y*s-*A\ 0> o^fc^i C }«‘ < aA . V> y» 0\>w t*jA (^K>- ^j* «.yai\ 

. oV>wy\ ^jA Jo^y 

(. ai\_l\ ^Jp 4 -—-—i\ *-\ j\-^iM\ j^\ 0\ ^g>“ . 0\->w^\ 6jjk 0>\* 

( j l a 5 \_*A>' ^ V .*» O ^A ^ 0^ ,jP Vi\ ^ ^fl W y* <« 4 P y\ U^i <* ^ f s I 
( *. * 

, o Ju^j> ^\ j\s>A Vc 3 ^icj «,y\ a jjkVio V> oiM . x*p\^\ Ui a\V...^a 

f 

o^ <► 0 \ijVA\ \^V>- <. Aj\*i nXA «. \ 3 j* ^ ^ 

^Vcj^p <. *UpjM\ AP^*£- V^ji ^ <. a1A&\ 

. j>a ^ ^ ^y 



AiVi y £/ y^3 *3J3 




p*V •V/ <4 

0 A^» . OV^j^yA O^Am 4 0>Va«> 4 J jp^W o\^mh^-\ ^ »i*«. A j oVmi^\ ^JU , ^*>Vu* 

A^>»\ jsp j£ £}\ J^wyyj* A^\ ^>J| I« m.4-\ 

. ttay* o jy*-s^ *aa> «|\ a* ,<a> \^Ap aAA*AA\ 4\ 4*^ fr-~>r 4.5 . (jA-iA\ 
^S<a 3 ^\ 0\c—ir\ *AP A£ A>A C.aV^N V*\ sl 3 a\ yk ^>j\\ A 

^UN 4\ 4*-a> c-^6* o^JA iAP ^jA jj^\ ^jA aij*a ^^b\iA 4\ 

Va\ 4 ij\A\ &A> aa» 4 * JoryM . jo-yi»A o\a*SA\ C^ \aJcp- V^-Jl> 

4 “^- o* a. . Ojyw* cA^—or vjA A^\—j> ^o obA^a 4?“**^ sliii 0\ O jyp\ 
. # * , # — » 
jVoi- ^wor 4^ Va^ ^ VA1*a ^\ 0^ \o-yAA t y*A jA* *yry. CA ^*-o4i 

t ^*U \ AX} . V^Vi^\ ^JA AoA> Aj\ 4 j* ^ OVft t (jy-i-A A>A 4 

ft joy Vi*ViA\ <^s\iA 4 4\ 0\ c -A-\ 4*^ CA <* (jo-yAA CAi-iA\ 0^0 \aJcP 

CA y* t (jo-yAA g\a£A\ o^o \aAip t e\yV* o\ t 4. • °\y^* ^j-4 4^ . 4^ 

;Uu ftA> C.VVaft aAAaA\ ^jA Aloe* ^AiA 4^ 2 » 5 jj^ C~ 5 *\£ ON^-n- 4 r\ 

. C>V-A*\ ( jA APj\l 

^a . A>-\^ , 3 i^ ^y* vIa\ c ^o 4 ^ iijo M !j \ a* 5 A\ A>*\ 4 * 5 ^^ o^ 

(jo t APj\i A4L0 C_-j^ o 3 ^J > i y \>y\ yAi vi^ii 

Ca^m 4 A ^y*V>Oj \*i\l. . ^JJL*+h Jo~\ 4^\ t A_ia^- \jy s^A \A>j t 
iyr ^ A^-\^ 1> 4. ^ jj^-yAA 0 j^o V**XiP aJ)*VmA\ 4 ^^*a ^yawt 

\aJCP \A> aS*j)L«* j— Aj A^jAAA ftjyO Jory^ {jjcLSJ!$\ 

t y ^3-i-i\ \jjk jsP <. or CA»*\^.\ d\*ij)ab\ 0^ Vij . ^yjVo^ ^\a\ 

I * # 

^\jo 4^\ 4 oXg—«^\ ca^ Vij y . \-%^ji 4" 4^°o *^ ju * cy^K>-\Ai 4 

• * * 

. ,jvaAj\ joo o\ Jou yajco \ a>) 

\^wfi Vc o\^m 4 Aj ^ooj C)\ a\ . 4 --^ ^*^t“. ^c 

| # f, 

4 ^ ^ . *5j_ 5 4 4 ''Ao-N^ ^\ t ,jy-i^\ ^4 4 ^y 

VCj . jo-yl* oVaA^N 0^0 \a Aip <A«VaA\ 4 p $\*<^ V^a a>*\^ 

. Vj y^i\ sA> jv-a^ lS y**^ *aj .4 

— j a A> \ \ y y o^* oA^mOt Si. - -^ o\^ 4 *\ o\ » Aftj^9 ^VaA c yj 
% ♦ #’ * ' 

4 Va\ \ii\ ^i\j)\^ . ^a V«a«o 4 *“''«^ ^\y^i\^ . OVary* \y\^ 

# - * * * # < 

VAi j** a» o\ ^Ql**A t ^\y»Mi\ 4 >-\A 3 o\^J-V \jA>-\^ t \_Ory» Mor 

\ V 




y* jst- yA» (^>-^ ft jy^ 

(j^ V^Ai ^ ^yi\ ajy^\ y \W- \c>- \A*j . »\. A r ) \ jJaVAN iy»> 

# 

. \y\^ . \j\-j K *kLj\^wO^ 1> vl»*<■». A ^Y*\ * ^AgawwipV 

_ * 

^ ij> \j»J ot* t o\>_^ &a^i . j>-M\ y* ^j-A \a* o\ t 

S ^ (j\ V>iVA\ A^.^\j ^ ftJoA} 4*Ai Vyi c\£> ^ (. \t\j^\ 

^ K 0\>^ 1> ftA^A . <A\yA aJoA) £JU ^P (< yAJ <. viiii ^ M Aj W \y\ 

. jA^S y oVf-MOr C^V 

*jt\j ^jCj <-j\^r\ 0\ s ftjyA^N S C»Wy ^ 0\ c —^r 

. 0\ c ~or 0)£u ^yAA A>*\} yS* ti\>- . Aj>y^\ ^a 4jjj£- ^Ai\ 

4juJb^\i . C»Wy ^jA \-fli y ^*mA\ 0^0 (jv^-yAA 0\iA<i\ 0^0 VaAJP y 

. Vj j3>^\ «,\j?r^ % 0\ C ~*^A 1) ( ^ t ~A 

^jA ^p .)\> *. oAjA^A $\j jAA y o*\£i\ 4ii\ii\ 4ijV_iV\ y\^ \ji^ij Va \Aa^ 

(jt- ^jAiV^-jA <, Wy>^ aj j?>^\ oAa y y*\iai\ ^A«y\\ s_j\ 

0\ Jj?- . Ajiyj V^ t£Aj>\ ^\ioA\ ^j-Jk <. a^»\--*j (* A^i. ^\j^\ \jjk y ^ai 

X # * * 

^\p j^Vs^Sj VlJ* vt3ii oM ^\iaA\ \jji A>x^-«-sai\ vJ>V*A}i\ AIjUA 

$\i L * -flt\\ ._ „ \jj\^sl\ VA^AP t VamwJ^ V* 

^f.jJci\ i_»VicT s i\ o\ . *iy- jjii I^ji\ ^\yj\ yv vlii'i 'l W Uyt^ 

jS^J£$\ y 6 A->aJ» \<A ^\j ji jfo\j 4^ o\ ^1^*4 *A y%Aj Va C^Vj 

. $\j.j^V (j^ s1X*aVj <, <<uAiiy 


U 


























^ ^wJ Vw,..)q\\ ^ y> Jo C)\ Vi^AP' 0\ . \jor <^V>- AAiJk 

a\> Jw»ji j*£ iyr ^ \^ Ji C-AjJ^ o\j jj^J^Va . ^Vo \^ Jk^ 

tj kaA iy-J 0\_)ji\ ^J(a£, ^ jA\ £J>\^\ \ j> y> . \A>- a \>\j\ 
. \jj\^i\ ai A£ 4 .^ ^y» }^\ v j-4 *ik VC jy£i\ \£j ^ CSy*-M\ 

cAap\ ^\ki\ \«J> ^ ^W\ 0\«\jar^ £)M v \>j*w y> j^i!)\ ^\*^\ j^k* 0^ VCj^ 
. ^\ki ^\*i\ ^a> 0^>o Ji^ „ C^Vm-A-^ Juk^\ jo»-\ 




Jjto r -*l\ 








J/il 


(/iU-i x^\J\ 


. /*\. jSji ut 

The Moody Blues 
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villi CJlN D . S^pllJl J£~» L^lj Cf* ® 

* * 0 0 
jL&u villi a>j t b j*s*'*£- -la* -A>-1 oil-. jl JL~J1 l-l> tz.J^ 1)1 b^S^ Jjcaj 

* ^ ! " * * * 

Ijbf 4^Jv jl£*l j^P ^>*lil ^P p->jOrl OLcNl l-if: J& • t>w*ij ljl3lpl <3j-?bj>3)l 

^ilp 4 jjliwaJl Ip 4-i-jail j^slj>U> Ij*-^- li\<j . iiUaJlj 3-ilii Ip t t^bjyill ^iUJ! 

djiJU^I ^jJlj . iJJl^Lc L^ I yrj>- «UJ ? <Sj >-^1 <> j ^t S\ Jrlj oLiijjr-ij oljjJl 

. -L^l^Jl Sjj^ • |1 bill l*ii 3UjiJj^ lAP p-^Jl vlbl^z* ^iO»i*-b 

4-i-^J ^AlU-Pj ^jl 4 ^jl v-->^pOJ 4 JUjJr-1 i5^J-l ^1 p 4 dJuil^* jJ-l>- j| 

4 it 

^ 5jyw» i«i*P jjjJrl dJjfc ^jA C~J «A* j^ 4 35y»JLl ^Pj 4^1 4 villi J-* ^>-J . tfLl^/l <5y>“ 

Ol3jl£ ^Ulj . .y^jlb a job' fJju 4^1 4 -U^ljll jL A Jy*j (^lj 3 J>Jd\ aJ> . 

. l)jj* b* Oj-U^u ^ 4 o^Jl 

# ^ I n 

JU>J f tfLl»Nl fjy. (J "rt *j 1)1 4 -L^Jjjl j*-Ui l) 1 tfjll ^Jp (w-jf;: -L^Jl <--LkP o! 

/ « « * * 

-L*?y IjJju Jbj . j^c l)_jA b»l£ 4 jjL>- ^jJjNl jl*Jl -^UpjI Oj o' . *}bjb b>J ( J^*il 1-1* 3jia^\ 
oo»l ^jJilLj . uiil j^p f.Lll Ij-L^i Ij^IUj . J ., d4> ^^15" 

iLijl ^^p l^j* llU^ ^a-jU-1 d Ull j . 4-c 1 ! LiL>-l li jlSj 4 c..l.^>lyj 

4pU31 jL^jNI ^/k ^U; . Aijsy* jvp sl-»^ li| Uis^-^Pj 4 c.L->Nl ^^.^JL i UIju 

. jf\ 

^ £zJ^ C? 4 5 £j>%&.\ 4 jJp 4 JjLii UiL^l vlJlS’" 

^^4-lJl LJIj Lply olijl jj ‘ iL^i) ■ ■ ■ Wl) tij • J S/L-Jl ^»3l 

1 l;Jra3:ll ICjj . ^JJJl c-lt 1- oljL-> Ijy^ <--1 j ijLw* 4jl>1a v_^l>*j 

. «L3dij 

3^\llj 4 11 A->waj jUil . j_y*^l ^llsti ^a>- jl^**l ^p ([jt-jj IjjUajl vl-3lj 55^-1 CJlT 

. IfJxL- Jp Ua^l jiJaj vl->- iai —j pLUj ctlt Jp _^Uj ^lylt . 1 ^ ioy < JiaJ 

« * # t 

Ojl gdl 4l>~l» 35^-L Jv>-\J l^li 4 4 - .W..]all t^JW? \y» jS> 0^0 U-UP 

^ « * ~ * 

<J *>LLp Ujl»-1 ^^ 4 j-lJl i ld>-^ \aXs-j . 4 Ocbr jUli . 

oUUp Zr** * 0»bL-i tfLlNl ^yu ^jJl 4jjl<5^-1 (J 4^1 4 <A*JaJl 3jy-^» 

oJtS^ LuP ^Jbj *>b l^pjpjj jl Ju N lyjr Ujup Ua^Jj . ^jujjoil j\jj <_/**> vlH jj-i O yCJ 

. b-1 <Jp 


rr 



ij . 0l ( wja<--> . A$^-l J j&Sf 0i ^Ja:..«.i lu£j 

Ifi* JS*" ^ij J*aa Ol^il J aJUi« pt* - ! *J LJ L» If’Kj <Jjlil Jl *£j>~ 4 a 5*^>JJ ^-ib: 

* ^ « 

• i^w* ^*tj* <j ^i# 1 * y * ^ (>i - ** " (j<"^ 

. ^^1 ^i ^isl. (i u i ^_,ai-i ir>i ^ ^j»r j/sii ii^,% ji^iSii a» 

tfA 14 ^ j** 

O-^sy 01 J *^lJl oVjUM JJ jsjllil J ijw 0l L*** <j-J 

Jl J Ail a^up fUl Ajw>I ^0»J1 CjN jl£ »wJ|y l»JL*i . jil 4i-iJL>- *>Ui» 

jl Uil 0&4J ^-Jilll oUjl { yu JaaJI ^*^1 JLo3 . ^jt+i X^»j oNjU^ Jp IjUkLS* 0j& — ^ | ill 

4 ^ 4 

^•*•^*1 Ail *■ * *«j l <Jb JU^j , AL*L^3 aJLp lf-1 , j^KjliJl A-JLp <>!■ aljfltl liA 

* •/•** Cr 4 ^ jfi J5>- ^ ^UJLj! 01 jiljJlj . oUi£Jl ^ "!? jj-^11 ^ «jl&l 

^1 Olj-^/l JiWl Jajji JLij . Ai*i J J-^ S-s^y jl Js^ £>*4 J*U3l OlT lCj 

kliii & U jj^r JiUJl ^jPi J X*sA 01 Jj V Jl>- jr Jpj . Ia.XaLIo ^Jl frL-iVl o&j ^*1 o^ j^-*^ 
. JUl <^1 - t li* J>-UJ1 > J* t iiljk ^jU-1 > J^ai — jss^l 

JjNl •LiVlji t dLsJ^l ^^1 01 . j^l l*i> LpIj -U^l^l 

Aa -^1 c—j < «lit I of X*\)\ pi*i « lit I jl dJ> l^-^J • < Oj^f ^f I «J& J 1 
cJLiJ i iSLu ^ULl I ^ 3j>iUl uT . i lit I Jl cJtr i Ua J^IjJI » j ijji-l 01 . *j>Ji ^lj 

«^> 

01 OJjl . iJjb A-Sil . Jldl lj> viJ-J^ . frl-tf’ Oji jteC*l 1 *A* ^ >.A> ^jJl 
^ « « # « 

kiJLnS^ Jl JjJUj A-sil . tiJUlf-1 7 *-^ tJl ga U** w i ^ 1 jj>- t jl aj 

4 AAjJaJl oJl^ 4 yuU 0 l ^jai-J tiiil ^yij • • { j*4- ^ ^ i ^. J fl:- ■ », ? ^>*1 

i * * t 

Jj . iiJ-j iljL-jf- tf. 1^-1 ( yijj^ ) 1 j^L» 0 l Jl 4*A£ c—J cJU . t\yA (j* tj?? 

. ^ j*xs oi Jp j^ii vil>i 

i^jUIl «Ju» j t)l di^jCj . a~*p*j 4 ^jJl c—J jJjI *iJJ3 0l 

(Cr ^ir 4 oy^ f*~*> ^yi ^ Or*J • ^^-^1 0^1 JJ kiUif- j* 4 ^UUil jf di-pj <^>* 

aj! J-^ 01 J-i ajjJjO* I Up J>- 1 jJ 1 I -/ «jJ -1 «j>j . jl clX*^ ^ < lip 

. ( 1 )Ua ^>-jU-1 1 J^Ui aIS" JL^ilj . ^a-A>- Xs>j aJLp 

r 1 



Jw tSjPr\ Jp l L J fl* J«» ‘ <j*Ul Ol OjJall ^ 

^jixftlp jja** OK* • * Oj$*t III | J 3j>iM jl < liA | ^jwj ( liu> ^3*>jliM | 

. I UNl | Oj*i l^£» |l . jeP I l-U frl^l Jp 

J-* c taU^-l Ol t ^jil J-^l j* -^1 ^ <■ J. Jaynes jvr- OlJj** <^p.L 
oJjlpj . « Nervous breakdown ^s**JI ^L-JU^I > oUji 1^-jU oi t ^Ip u>VT aJ^C 
^ I AiT I oNT pAjjIti c-A>-J I l5l > ^1—^l,Jp ^— 1 ^-oiil dyu 

. (jvl - oj L a j^*ju c Bicameral Ou^J-l 4 ^i t Ji*Jl ^wai 01 ji- 3 *- ( 5 jij • 

OLJIS* l^l ^L^l ^P l y ^oajl "^j 4j^JmJI obJl^ll Ojl— s<?j olj-^^/l q.a^-1 ^L^oLNI Ujlp 

, A 14iL>-- * 

^ jJfljVl J^pNl y^»P ^ Ja-£ li IJbJbf Lpj ^JLJI i-JlJlJl AjaJSjl oJUfc ^ 

( A*iVl cil^*«^Nl t *U< |i JjAiPj . AiP ^jjl ^Lm*A)N| flp aIwj^- Aw; Nl IjLj 

U* . ^^pNI u*3$J i} W-*-** Jk aaJU IU} 01 J-^l * <£yLJI ^jll 

^ tl/'J 1 1 Or* fVj** 4 pr^J • J^ Oj-U** J^^l 

4 -t»-l) J^Jl J* I : ^A Jj^l p^lj— O^J . UU Oifi^ ugoL>- ji-U^lj Ijlk 4 

> t Jb-ij j^Jt 

(jci• S^lilj 4i>l ^ ^ IjULftii 01 Jj^p'VI ^Ua3 < Jp 0K^ 

^jJ jj-L^Sfl 3 j:ap jl^iSlI j£ |i . JiJ J^JIj t -b-lj J^JI : ^1 ^ JC^jLxL* 

. -U*j 3 ^ Ifjaiu: jl^iNl di> cJlT il t -U^Jl Jp 0j. U . ^ j lylT -Ui . 

^]l ijuUJI Sjji-i jllaii ? ^jJl S^^iJI oi> <JbS . A^-lj J^Jl 01 y/ 

A-Pj A^a^- lift JfT ^jJ !*Xf* jj***S\ aJo^- 01 i — Uj«fr If: 

c A>- . (JjaJI |*Jp Uft JT ( I frJ Uj t ^11 o-L>-jJl 3j^l lXjj c I Ul I Jl; 3 j £~I l^| . Aii^i^j 

( JLft-lj J^JI ) 3 jy>- ^A iiai- 0 j . dlli Jaa? (iJjlj l»j c cil^il 10 a JjUJ tLJI 4 ^ 

. A-M*Lftlj AJJ^l?- |^lj (^ 3jjil-l d«i> C— & . I lf«iftJ OlS^ ^ll 

« aJLJI |1 Ip Jl iU-j 0& i l>j 4 ^ OlT j±\ JT ? >Tjr OUj bU 
Oia^j^ I «A>-lj &jOl *b^Ls> Ol 1*^1 ^jai«^N 4 ^ilf* 4 ^ t Cj^J • L^i 

^ft A>-ljJl ) 3j\>- jl ( I^IT Aiji^ll ) C—>IS^ t^jLij . 3lyOLil Ui^r l^f*l . iil^A li>- l^ ( iiliA 
_oTjS** ^ <~Ju ft^ll Ol 4^1_dj> yt ^IjJl J»Ua>-Vl{j . Ji^jl tf>-yO ^1 < a&I 

T© 



. JSj t Alii ^a 4 ( 01 $ Jl c c SJj>-1jJ 1 ) «Juh aj j£ Oli 

# I # 

-brjj 4 I jjv 4 3 4 JS"’ JlT . (^\J\ Ua frUJi yaju JfcT 

ji*Jl ^a aaA-I aa-a^Jj . \Js£\j i LI & JL ^p^JI a-Aa^-j . JlJ a . L-1 1 aJ] 

t lSii i f+j 3 ji^vi ^^ >yrj **. si\ 3 u jr ijukj. as>i jt 4 

Si^jLj , -iy ft Ljjl <£>6 jajJIj . ija>JJI Aja>JUl . ^iJLI 4 p-^lj J *!>U?Ij 

. \j£> 4 _JJaa OVl oJyiJ t^JLL Ol Ja^-N 4 uJLjb <J c^ls^ClL JL~*Vl Jli«* 4 Ulu 3J 

4 SJjaJI IJLJ Jl jji gj>lil Aj^Uj ijyJ.1 fiJJ ilASlj.il Jl ^>- . aAx>JLI 01 ^.]a:,»J^ CJlj 

. aS^-Ij ji*sJl l$j~* V 4 t *«U! I JJ Vj 4 I LI I JJ ^ 

. frUJi 5^l>- c/^tabf SJLp 3j z\i Jij . j\*JI Oy jjj I.a£aj 

5jU£J1j j£jd 1 3 scholastic ijL-jjII aa.J Jl aJjo ^a 4 /o Jju 4 AJlill SjAajU cjKj 
li> J^U . aS^Ij Salitj £jjMj J>l jl^-l J La—lp d*^*Jl ^1 jUU . ^j*aJ1 1 Jla jjJ 
jJd cLiNl C~>IS" lil . ^j£jl jjJjt- OlJb JjJLPj . aa^- 1 A-JUJl ^jjil C^aiJl JjJrl 

? iajs ( 3 *^ cju^i 

^iaifcJl S^3 

. a-ju *)! L*ji 4jijl £*LJI 1 “^* • -i^rl Lcli 

” « * * . 

. *Jaju* 4 a-pLbj! { ^ a ^~- ^y^*i JL j* j! Ijla yt^i . iisjj jr ij^>»pL ^>0 

. ^jJLLiJ <J w>jja 11 iijjiaiL U>- «^>JL^- V aT ^1 uJLL Jl j*Jp! ^ii ^1 UJ? Jjaj cOl^ 

<j IaIjJ ^1 ( oI^aJI > l»t . SjiL AjuLL-U j^p — ftl—I* 5^i*w» jj JaJ A-JiljJl iL^-l <J aS^- 1 * 

. AiS^LJl j^ail ^ aJ 1 jJ> aJLmJL^j 5 ^ JuJlI a5^U J 1 «L[ C-C Jlij . Aw:Jfl.^a^ l*JUJi 

Or^j ^2^ ciwy 4 0^—• olia^- i^Uj ^ uiH^ t aS^J- 1 jJ-s^ly 

c/* i <—-Ap fUi 0j £—j jl tf-LiJl ^Jp ^>^*14 L.LI Ljaji US"" lij . 

. yy a iJ^ Jjl^ - Jl ^w«;lali 

Jl^iil jy\ JLai . JjjjpN 1 tl*Ju] OJj a 5^1 ^laaT ^y^-, L^J^l jl^iNl Ji dXi V 
. | aJ^*- Ja\i» J aLaL- tf-’l 1 3^" ^3^ Aj 4 Jj^j 4 JLajjP^I 

45 ** UH <33 3 i 3^1 • ^^jLU ^ aS ^-1 ^UaJ j AjIj Oj^J JiJ 

4 * 

^ ciyiil 1 -La jij . A-^Jl oLJ-l (J LU* oly U (juj l^j-X>- jyaj y* 1 

A . | £ # 

. Jaj j** j^y^P 4 J Ij^l ^»L#k 1 ^P 3 *^ 

U1 ^%-Jrl Jij 4 4-^3^“^! lir ‘-'Jl ^ ^^3“1 Jl ij£* iUii jJa-^jl 3jl>- Ic^j 

rn 



f ^ I 

ja aj\j Jp 4ikl>* Oy*j « aS^>- 5j_^> I 01 (Sji OK" . j+s~~a « JS" i _S" iJ/>o 

O^jj IU>“ M4 t*Lc £uf- jJa*>jl Ol 1 *Aj . aS^AO ^p ^yij jl^il jwoisl jjolb^ <jcuj J* y *^ 
Otc^/1 <Ji c£^l ^ 4 ^ 1^1 ^L-l ^Jp aS^- 1 (^->i-i <j>-N J£" jJ-5* 

. aL m *au ^ OUa^ ^ J~* V' c/^ J* 1 y*V » 01 aS^I oL 

c aJLiJ^I oL^bjil iw.. 1 > (3 l^-*l . 1 |XpjpJ i2j*)lj fl*l 5 jl*L^ aS^JO ajj\ja£~«\ 3^i o --^» 

—-*^1 ^Jp^ 3 j ♦, : *», 1 1 functions ( oNljJl ) £jljJl fl-j^-^l olij 

Ol 4 4 w *.] a) l ( JJ^> (Jj^p^I jj& <^i **1-0*1 4 aS^-1 y& 5^i ^y*j 0L** y* OK" . v^-jJL^- i 

. 1 yw? Uj OljJLll lJi (j A-jJaij a 5^J0 Ol ^>U^Sl (Ji^ ( v f P oJm y^^J^S JjuI 

. ^Ip ^iJI o** ^1 S ~ J '^ Z 0l <3LJUsS^l IJli jXOj ^ 0 y*J Aj^iiJ 

A^j9%A\ «.LS»Sl'j C>Ji() 

jfCaJ Jjj . ^L-jJtll j^Aill JL^« l^l; *Xaj OOipy*^ ^jJI Lll 4jjX» ^ Oj^J ^Ip 

0 

0| . Ai|JL^-l 4jj]aJI *KjyiJI Ju\j tiyij OK" <Jj 5* 4 p-UJI Sjw*« <3^" <j ® i Jlip^ j*Pjj • 0ji»J 

fl U>*^ *lj*- 4 J-~* J£" j 011 Jjill 4 ypj . ^U?jVl (J^ (*j 4 j <js-ftj*«JI J** 

li tu^i (J IU>- ^Jp U5^ Uib AiU iJ>jju 01 jl JJ ,jA IajwJJ ( 0 ^ j*~** (J ^ 

^Jp OSs'^'J^l Aj^t*jJ *^-3i . Aj^JaJl jJ olill 4^^lb ^L5 ^yP Oj^jJ • ol>-Xpl-i Ll5** 

J^SJU oljl ^ d^aj* t m A^m^- 41^ >w Lmm^* A^j^- l l ol , | ^*x)lj d y£*jE- ^ ^ I 0 l 

• ( UM^J cii ^ iJjJ^r 

f\z*\ . (.[/&%** ji^p^i kiiiJji ^ . aL>%z~*a as ^-1 oi Ojio oir 

* s * 

^ iLJ - - 1A *>Li^ OKj 4S>! Jp c-waij OK" Oyjj 

N iS^i-l 01 j j*-fpU5[ (J 1 *i OK" Oyej 0 ^/ 4 l^*. l^Li 01 4jt^j Jp 

. 4jj4i| lyK" ^JJl 

^v*Jrl i5^>- ujJL -1 JjLuJ 1 ^» 3jl>-1j JS" CJK". iS^-l olijli* 0 ^j *AaJ 

OLi yA OK" lil aS^J-I |+.^a> 0l *—A-iS" i I jP O^iJ <^0J1 Jlj**Jl OK" . (j^lj OV^CJLi ^>p 

** « 
t ^ l^AP U- 0 y < JxJLj 01 ^-J»-l 

yA J $>i Ji-li ol ^ylas .«>» N 4i*y 4 -3*1^ (j \lJjZ l*J?jA JaJI^ 0l 0l 

Ij^Aj . oJb-lj iJkJ- (J j £1 jl juwy J ol aJ OK" V|j 4 A-i*j aW- JS^ ^ ^J^l Wy 

* 4 0 * I 

yAj l^AP Uw^* 01 4_^f= ^>- 1^11 ^-^A-l OK dj-All y* Oil jAa N I I a^ai Oj^J ti 1 ^ 

. 1 4*JL53 ]&\ N c ijip 


YV 



( * * • — 

If* ^-*^4 Jl Jt£* lit I I j*. : «».■> <Jl . Ajlill JyjJ a>*>- Jl JU J*Vtj 

0^3 <j J^l J ^ Jr*J <j A*J:y* Jl aJp Jj^£ 4 OjS*i 

^1 0*^1 oUjliil oli Ifa^j J*A>- ^ I aLS^lII i «Ju . i aL^aII y£> 


JjSii 0*3 a> 


4 4 

JLJI J AjlySl aLxaJ £jl> 'Mji (^*iJl ^IAaJI Jp jV 4 Jory Jl <y^i ^ Jl I Jy>j Jjj4j 
J l *.|JLw)l Jp J| * A^ *ly N Jy IJUk . ( (J'^UaiNl *]ojuj Ajlyll Aki (j^j AiLJil tJwaii* ^/jl ^JL Jl 
DjjJ ^1 I : Jyjj j+z«~.t j . Ujjl^ y y£-+* Jl J-S i-idAI ^ JiNl Jp a»LJlI cJuoJ ^dai* 

4>L**JlI i_* »^SC»ikA jjy t_* •i / **'-l^ A }aAj Jl J/b jl 4 AjLJlI Jl® 4 A*lp jl ? iiiij (j AJ^jLaII 

UjTi Jp j-jl ^1 aIjIU jN 4 Ai^-iv- bkj » . aJ JyV Ua4 IJLaj . <J*>UajNl *]iijuj aJ£) 1 
^JaJL Jl aJp ajLJlI ^Jai f.lJL*jl ^Jaixu Jl J-Ji* . (JU*«Jl Ik* y a*L~* a^I Jp ^ Ja ‘ J Jl 

. I .. jt aJp lyi ^Jai* Jl J-ij 4 lyi 

^fiaJ viAiJbj . Lfis oj *iAJi JJ ^JajL Jl *IJL*jl ^ ^aia* A»L~» AjI ^Jai Jl {£j Jil l-A^P 

wL>-jj ; 3JLaaJI y& 4 Jy^J Jji If* 4 U* >j . iJL**JI ^ViJs* ^ , I*I*^ L I <—■®U^il y ajI^ N aL-JL* 

^Jai Jl *l-A*Jl Jp 4 --^ SiJL^ A»U—• Jwy JT, 4 OliLwAl Ola.. /»*' -*. y V ^Jp 

Jl aJp Jjl A>l—v» Jil N t IJL^Pj . aJl> (^a!I cJuAtull Jl jA*Jl dyiL* ^ J^® 

* # « 

frlJjJl J[: Jl^l dJLdP JjkLU L*_viJLJljj lAX»j 4 JjNl jaii l f < lu a3 jN 4 ( ... JN 4 IfrgJaij 

^JUj Jy>jj 4 jfJaS'jj jjJljJI y£j . I^aJajL JjI AiU^ *y-j (3*^kjNI aAiaJ jjp 

Jyj} 4 .liii J-i 4 ^JUJ . (yaiUill Ii> y ulS’ » 4 \->-))aa Jlj*Jl Jkj li> . ,iDi 


. \Aj\ ^ Vi a. ' -* o\ '. JVw* 


. A-ilill a^LL* yyo 


X \ 

? 


TA 



4ljU» 


C-Ijapl St ) * Oyjj JjJL IJ^a 4 I <JL-> 4 ^ oU^JLmJI Jjl>o <1)1 lJbl ^.«Ja:.«oV 0] ) 

<1)*V . V; ^ ^ , Ja: .«. j > ^ 4 A£Py#j l^Ja* (*Pj c aJU J->-t ^Ut ij^ai a 3L~* cJUll 4^ 3U>JLJl 

Jp C-JJW JjNl ^3jtL» 4J C-~f I5j t l^P aJLsOAJ ^1 JjMl 4iUll Vjl ^OAJ <1)1 KA ^2l3j ^S 

V: 43^*^ ^ ^ 4j-*j * j^JLj < 1)1 < J-i J?UL)1 ^jA LJlf-' N bJp ^JLj < 1)1 

• ( y[ J4^^ AjaiJl 3yU* 4J A*^l* C~*ta U 

* # * # * 

JU- ow 33Lw» fUt frtJuJi j<4 Vjl# ? J>j j, 1 AaijU* IJjt <JtJ AJliJl <l)yjj iijll* <1)I t£j J> 

. 3 j£ca a3L*JT 4 f \jj^a iiL~C oUt <£} ^aj SU>JLJL <JL>JJ ( yaSy ^J-^l *jlJI 
# # « 

U ya>- V UoUi 4 ^^JiaJ 4 O^pUaj L^* 4 SloJLJt Jyj Ai-j A#LJJ jN >XAli*w J,j>-1 <1)1 

. Oli^alt y* 

AS^yi—t t:^ i-> ^^JLj jJjliS? l^l . IfXj&L** ^-jP AaL l£ <^iLtit <Jyij aS)1_A* ^*^3 

Jxy!» Jt vliit iijUlt «iA Oyij J*j*i p+X tj*^3 • J*\A\ ja *LA~S 

* * 

. ai-U j£ ilyo <S\ja t jy^ <^yl 4^\^- 


SsJlsJl 0^3 iijU» 

<l)j& ^*UaJ <J^~"^ <*■*** > f4^-Ul <1)V Jilaj <1)1 AJ^jC N . j^jU) <1)1 A^oC N n ^J t <1)1 ) 

yfcj |»y»Jl V^jlj <l)Vlj , ^IjJkJl 4 ^P <~Ji) |> f* « *3 lj . jl y . ^ olj US^L- jl jl yl xtlj U 1 

# * * * 4 

U->y <!)£" 1 SU . bJl^ U->y 4 Aj ^1 4 ^ 4 |» ^ » J 1 < 1)1 4 ^ 

y ^a LaUj^-1 ^II aJa^JJI <1)1 Ixj . «\^l UjyaJ aJaJ- 4^ |»y^Jl.<l)|. aJ LS^L- Oj£j <1)1 Jb 

<1)1 Al^jC Nj Uji U^L- ^p-Jl d^j lU^Aj . Aiii- AjI 4 ^ Kywu O^i <1)1 ^ |» f »« J l <1)13 aJaJ- 



y% 





0^ Ol bo^ U ijA ^AJl ^~A*1 Ol <3J Oy*j J* 2 -* C« i i» 01 JiJ ^5 . ( j^u 


Olj ^*Uai jT-ij <~»-Aj {j£. jSv^Al 01 <J* J^H byij 01 £b£ 01 4—«£ {J>b . Sjjj^aJb ^f\^» jj* 

t t t t 

. <j LTb- aJU liwy (< ^Jrl ^ji>“l bU . aOp tiJLb aJjc be * 01 4 -*j£ aj! Uut 

ajKj i *i|w» i ^^1 O^JaAib j ^ 6«Xa Oyjj 4 ^j1jLjSp1 Oj^\^**- 01 ^l* - ** **^ 

OjAAl* JU N < Jp ^Ijy^lj oUjJaJ»Nl j\j\ ijJlA-1 Jli bf 4 jjTb* 

. a 1^“ ^OJl ^Ja^Ll ^ jjTb* *A^JUll ^ja tjy-fi 01 bjjj £* 


^-j—01 j4^i ^Tb* -If'-b* aS^O A-i-S" ^ j£j& 01 Oj^ij b* v,*l] a j l^^ftj 

U^^il 0^1-^J (*“f*i ■ •’^bisil O^Ja-AiL (^OJl ^jJ\j y*fik, 1 1 ^jA C-«>1^A*1 ^-Iaj U0 ? *Xf*£v« ^ £jA ^l^ - 4^ 
4 AiuylaJl j>«-J fc^juST Oj^iJ J^bw Jjj . A*>b ^y>w< £^bja>l Jl5^Jj JxJl Ul^ JbO yt-io N 

t * \ 0 

. AJaj^ jl 4 ^1^-Jl l^jajyi 4 Oil jl 


* * ^ I # . ( » * 

Oy^j ^l^jbl* AJ^’^’l AJwU Ob biajl y»Jl» JLij . ljL>- A ♦,.$■* Oj^ij jlx*l Ob ^Ja**jl JLoJ 

. J-Usll Ua^j A^l^Nl Jlf 4 dUi ^ ^ 4 jt Aijl^Nl y> V l^l OIT . . 1 >*>W 1 


0^3 olijlu J^- J iljl^ 


a^T Jb-l 4 Jij . b^ji; JjU- ajI Oyjj 01 c^y 0 ^ 

btj . Oyjj SUj ja ^Ip Jb. jy. jUj but Ajbf oNjbtj oUjUll 4 ( physica ) 

u^ u>*>bbi but 4^^-bj. b>- iiT byij Oir jj or ju joA-i 01 

. Jfl-N J-^ai J JLU-1 Uuk Jpjr w»y U £-u*J cJ»j—J . jdb^tj jy 4^ ^ W y^T Jl-lf. 

? l^liy^aJ ^ AjjI ^ juO Ob A w . j^al l ! 1 A>- A^-biv* a wii Jjbi 


Ijbr- joiJLat Oui^la 0b» Ol LTjO bl J^>*j 01 ^S byij oUjb^» Ol ^b—jl j-* -ti) 
jiJULil 0Uj3lj OlTil 4 ^L~jNl ObjJlj OlTll Ol i/i v^aiil . Oy*j ^IjT ^bui^N 


j>-N A^y- ^btl ^ ^-*A*1 U-^b^ 



0\yij j* \ oyjj ^ 


q e> 000 





j* ju-J ur bl U jULo. j-uU jwu ilL* 01 oJbi i : jjfiu-jl 

JUjNl Ol 0—<1* N jUjJl ^jA jl Ol^ll ^ ijp+p ^Jai 1 >jja 1%-I bU . j+z *» J jl 

dJjJL^ dj\i ji Ol^ll ^ Aflja;* ^Ul UST bl lu^J . Ijbl aJLjJI dJjfc ijaiy ^ b^ \aa U^O* 

. 0 « 

( | . Jby U jOi Sjyw? iwja i e-iiy Oji ^ yJ S sl l ^ j+S~J 01 J&JLP ^ .] fl: »*>> 

<*Ul ^it 5iL-il ON t <j y*~P jjJ JUJl ^Jajj ^l | c yja^ji Uj^ ^^jlj 

. JL-JI 5JL« ^Jp Iijfcj . N U Jbji U jJjL ^Jla* <Jl ^J7 01 (j^Sj 

«. N l^-*N iS^-l jli IJL* ^Jpj . ijlf' N U OUjJl ^ Ljajl dJjJk^ 

i ObjJk^ <34~Jl p*>Ul ^jili . SijJL^I iiL-il ^JaiJ *LbJl ^ jf* i*i4j SJL» 

. N l* Jl U^»y^aJ ol^»| j*_pj 

j >-—j ijty* ^--Nl ( J-?*-i Ol c£y 0? ^.)a?.*««.» SU > fcL>Jtj ^Jp b~-*J LiJs» bl i 

t^JULj . dUxJLJlj J^JLJ IjJjZ ^jaj (Jy* 'j* ^aii> z^Jj <bjJL£ U^*i iiUsili . $ U>JLJ l 

• V^b JjNi < opM' Wr 

tiUp U_vtJLb <jj d l J^-Jl j+j . -X-S^Ub j>U-^ OU iilliJl iijUU bl i 

i~L4jji sjlU oi. is^JJ ^^.ji ^^ jJ J-^4 ^ t is^-i -kr* jtS^I l jj-<^ iwJwaj 

V- 4 d >r ywaJl OljU)i ja jjP idP Jl Uajl U9jy* {jS UX 

olla>JJI jJdj oJL>-lj i^jAA Ajjjj^aJ <ki] UJbM bli . Ulc 5 JUjs> ( iw*j a]ojL I 
. ( ajj\j*s*a\ jfr fc J-^!y ‘ ^ ci! *jy* u* ^j !^- 1 

U. bw OK"* <>l ^jA jj \oj ^Jp ^c- ^ p 

Sill 0L£*! <-w5>ji c i^r^l ^Jp JUjju 1^1 J»-Pj i Ulx oci* 4_>o»*>- 0! . 

. N U Jl jl ^jc N iiU?Nl oULp 01 Jp <iJLi 0^ jii L^i . N l* 

^ c AJUbsll Or* ‘ *&j>■ <ijj 0| c o^b 

0 k' ^b Oj-Jtf-Jl V. ^ ®jib Or* ^ ' jap 

. aJU JT j bi^-P ^bl y Or* ^ 4 4 O^J * ^bJl 







. oUpVI oULp fj JU^I jp ^,-L-Sfl ja «jda£ V ~*£JA ^JC £ jU/}jl Oli UU jpj 

. £r>=*“ ^ iiiij U lj^a-2^ 01 4 j&lj f Ip ^^iJl J^>- 4 d*yj jaj jJa~-jl Oli JaJ 

■5*^' ( 4Pji«A* I j^Z >J^i\ Ol Ol ^A-JaJl £jA I'T* 1 * 1 ^^ *Js^l 0^ 

Oil tj**** • l*ba ij* ^+0 i£ 1*^1 ^ ^ Ul 4 jy^ (A* ^V* ^ 

. I IjJLa | ^ j? <iiii Jl jLbpNb ^aKj 

<Jb ^jJlj a^o <^>U)I 4 01 dJK. ^ ^ X *\ ^Ip jV*^ 1*^p Cr*^ 

4-*i>-*^]l 4^ ^yj^U 1*>U* 0J . <J>- ^Jp 0l£* tiyij Ol 4 1*Xa *Up ^p ^y 3j5W -A*f \c* 

r^ 1 Ob Oyij J\j jS'y ( UIp j (f uncertainty '*M j') indeterminism 

aJL^p 01 ^jyjjl* ^jsi • I &j>*z* <- ~Ju cJ^)l ^ Olj bJ^ L**iy ( J-a-*£j 01 iLr^ ^ 

jl % 5 -u 4 y^ iK3 . ^ u JI *$>* ot u ^ N 4 Lui i^u if 4 ju^ji 

0 j&\ e\ijf (j oUjaa:ll a j> jl . OK* U^> aJ-^yU J£* <J| oUJaA? J>>Jui Ui**»jb? 01 4 ^W1 

0b JL^aP 4>w*l^ji Ailill S^aJI -K*jj 4 jjJJj £j>i* aiUiil 4 ^Ja-^ji OK* . S-bJlA-l jjjyJUAJi 

^j4*a OK* <iJUJbj . Ol^ilj OUjJl ^*-aJ A^\ Nj <-i ( LJx-- i 

<JjSwJI jj^ail ^ <IP d«>w *gji -X>*jj ^1 . ^jU-I JUat^l Cy-Lif jjl L>- 

4jtjj i-X>-lj 4 bjly*JLy-i 4Ul^ . 4a1jj Irli 4^*jl£f - ^JflAl) 


ai^-i iv : Vh )' 1 


^ 0B” . Lj j!u f\t- y\ J*S>- <_rfyjt tS-*J IJjj Ol _)K-«jl jl^iV jji JjiJ 

0 ^ Ji^Jbu ^Jajju 0^J yUflil |<w^rl (^>1^1 0 ( I 3-AjA-I pl^jyiJl ) 

OB' u£»j . i-jki 5—jU-^T a)jJL» -US"UJb cJK" S^^aII jU 4 iJu^lyU « oUijsH 1 j* iLJL* 


^Jp i5yi-lj ^JA Jy0 JL >rji ^ ,J&J • ^4*^ ^b*Uu UK* Ot^Ja)! K^*l 

. oUiy 1^1 ^*u*i 


jjp ojaA £s€j>~ (J|l ^\ ^ jlA\ iU-l-ti . Ou-Ja)! ^jAji j' 0^ 

P \ 4 

^aC 4 *>U» 4 yti Jj . ijiil iwJL—1 ^ 4 4 C—J CJ€JA aJUj . OuJa 

0Ua^-l dUU* 4yM« U>j . OuJa j)P K^>- jUa^-l 4L&I ijyJli , l|l«K* ( J^I | Oja)I | 

<Jpj 4 <j yh ii j£i ^ I 5ji I ixL-j 0) 0Uai-l ^Jp 01 . IpUaiil f^Pj 4 /*^^ V-f* - IT 4 

1 ^ n 

^j ai » , :7 jJr l ^P 0 La^- 1 01 jjij . <jy»31 K^>- < Jp Jail^; ^ ( «ja) 1 ) JaJL>J j^-^i Ol Ua^l 

. JjjlaJ 1 ^Jp c)j5k*J 1 5JU- ^ ^)1 i-A-Jall l^dU- J1 4jjA\ 2j*j d-iJJbj AjyJl ^ I ajill ) 


rr 



C/y.j ti ^J^JI i Ol* oU?UM u?. J*^*-l y ^ jU-*jl 01 j-u> 

Jl |I UJi j-* ^^aJIj ^JLr^l? ^ y^i ^ I 0^ 

d/'i t^-UI « physis I ^ t jU-jl j* J ‘ ether jyVl <, ^JLp ^UU J^*)l 0 ^£j 

^j^l dj> O' {£ji jja--j! 0l£" Ujj t l$A5^ dilil | ( j~jjoij! | IJU 0l£" . Ul ^ 

I 0 0 0 0 

Jij <j\jb <j j +*‘~j j' |» t ^»ii c ^—^ » : ^Vl JfrL-J 4jl -LS*"Vl . iS"y£>i J-stfl 

yJL«Jl ^l^il 4l>-lj> ji . ( ? 4plijji <jLw* C-j^ ^jJl AlU? C,.wjai»l 

. Jfr ajU ^ ocjail oS>l 4 Jbs* li Ll* 

Jij . jjpAP ,jwiL>* jij yJ U J l 0^. o>Vl Ju- ^Ja*JI Lo ij jl^iVl dJUfc cjJfrjt- jlS) 

1SI Ij^J jl&Vi yjyfj V-^" <0* ^-^Ij *-» J^>-jJl aJW-j JjU Ol IjAi jUasJtA) jJUJl ^*->1 

0£^ . o*..Jg aS^-I Ol OIa^ jji IjLi 01 j*-U3i Jls^-j Oti ^ 0 ^£j ^ JjJLp . a^-L^ C-J^ 

0 0 0 # # i 

yjU^ 01 |^pip 0^ . if^r l*j*- aS^J-I Jj*j> Aj/6-Jj Ijaa>v> Ol p*Jp 

,jw 01 ^J^jJI 1JU* Oli {j* . XS’j^-\ olijtiil lillj IjJU?; Ol OjJUaSj 

JjUi V 01 OamJJ y+M* 1 4^*j^~\ . jL« ? vyv^ L^U5" Oj^Jj t | 01 

. y>Jj iJl^“ yii N O' lAJL^y l»JJiP iwjai.?* y£j . 1^0jj 

oNjUM cJl^i J-5 W . jAp 0^' J Vl |l oUUj 5^I diA 01 

Ail ^u Jp (JJI JI > ot Oil . y jjjrtf ULUp ol Jp a>i jj^ ji 
L»UI Jljj l* kiJLli ^l«j . lcfj>J U IJlA ^jI jJj . y* JxJLjl ju^yi j+a*' 

. juu 4 U ^ as>i 


rr 



. iftu 5Ut«*>u! 

jii\ Igt« f\j> U Jp Jf 

Pink Floyd 


Jlill J*ull 


JLM JUpIjM 



t oijJiJl rj* 4jw>U- ^p C-jJj JLa) . Ja-JtJI JU<alyJl y^aP Jjl>- AJy» £tyJl 

JT aST p- C->w>l . jU™Jl ^ ty>r jLU *1y*-t .Aa-ljM Jai jjUo N 5^ Ol^^or 

<J ®JbJL^ oLU liliJbj . < i j aLI# c i LLu« ft 1 j* 

O^li jl ^ jfcj , JjSaH y^aP ji tiJLil^J.1 y-*aP LsJ £-jj t 

<3 jL-j'bjl i-Pj <J^>- uXil^w* jj^jal <*.AJL» jJJi OfeTj . i5*^-l |»-Ip jl jJLjl^U |*Jp 

• W 

* * ' 

j jjA yJu^> ^JOu t^Ui iJb 4>j . ^\p Aioyjb «J0y li ^-L^-C y^P ^AAl)i Sj^i 

jJJIpj jjjy*j yLSj pr* ^ | » r - *H \jjij ^ji^LJL x ill *L*i_*JI 

. L-i* j/* JU-yH oL-jl U ^Jp o^SLaj ^ X*iwJ -Xaj ^ ^yJyJ <J>w»! *U-j . ^ 

v_>t5i Jp c-«ij Nl viJJi Li Ojy>-Vl aJ| ^jbi L 0*3 Jl c~J*i Oi C-^ \i\ I : Jli Oij 

. « ^ill atH ^p i jt jij j jujj . «aiLp 

J^>»i) i_ (^ilyli <_ i 8 ■ i itf . c ^ LaJI i ~j OjO>- jlcj oJj ioSs^j 

c)l (J* fj^ii L^JlC- L-iji • ij— 

. a~JaJ«llj s-L^S^J! ybUax yfli* 
^ 0 

£jy. jlS^ . l-b^>- LJb ^U-UJ1 Ja 

dj> Jl^j Uj . ^p ^Uiill ^JUil J*-yJ «^jUI oLu Ua . ^jU<»j\ <3^b -^' 

. t cJu-Nl i idj 1 

yW . Jt . l ij Jail ji C (3^/H l-i^ ^$J> i-Jyi^ ^-Jpyjl Ojj ,, (3 i l 0 j-A 

* «• ** -w * 

Oj^JUJl jK" . JiitH y^ap ^ja yJL>- i-jij 4jl . <aJ^\ a>-j^a yf <Jl t y^N' 

oNNl JUU7 yiJl ^J1 oNNl . oNNl I \j££ji ^J> oNNl OyC^fiu 

<Aja <_JQas> ^wj ^JUJl ^-w?I . yi oL»l ^jIA-l; ^axSsj <w..Jka„)t UjJ . <w*JaJl l^XXw? 

Oljyw? <J J*>U- ja iSji Cr^*- ^ ^ • *AX ^jU»iH Jp U?/-j 

yw?' Oliy^aJ d\ ^ ij H ob ijAyi <3^ ^ 

. ^L-il ^yA OjaJjs^j U 

<iy*J if C y!i ^y^SJ |ij . *L*JU UJU ^Jp olyla ^Ju JjUjI li> 

<^y>-N kijljjiz>*\ <jajb ry» j aS —« 553^-i jlj iiJUil Oy^iJ! O^w^al . Aj liL^t t 

« 1 1 

^ Uji Lpj^I Leibnitz Jijj oi <>-jjJ '-U . j^Ldl jvJLL>uJl aJ^jI- 

1 1 * 

OL«t utS"* . 1 i^L^jL! 1 \pyi t Ajjl y »^**»Ni &jJ* oL-yab J\ 









3jyvaJl <J A^bl 3 d jjb *)lj J&\ N t Jawxlli d ^J^jl & jl (_£y 

. <~-Ui U J£" CjL~>- jl^/^/L jlS" . 3jyLi* ^Ja* Sjj-saH aJUb (J Jls^jo ( y£o ji . ijSwlSLl' 
Jsla?*l> t 4Pj~Jl> tlJbr- ^1 c ^liJbNlj . 4ja i>w» t 3.>lil i^\ i iJL^Jl . Js>U*^/l yjlyj oLiui 

^ I m * I # ^ 

^Ui>w» iitjail „ ^Jj i ^Jl <Zj\s^ jmA* ia a t ^ j *++aj Ot yi t l 

. Jily,y 1 V_y yd^SlI 01 . U' 

. || $<!' cXli iJpL. J jtS^I C 4 jUaJ 4jlj>-l A--lji J^>- ^jA C fl^jyijl |1 U- OJUjbj 

§. §. f. §. 4 £ 

<»UJl c ) jl \ . S-U** a 5^>- iol ^ 4 * ^jjJjLc jl JU-j -b>rj b* c-l^-^/l ®-b ^J» c£-^j 
<iJj . J?yL oy>*J* lS y* C.««*d JayLJl o. Aoljy 3^>«-SJl (J^>- ( y Nl jl ^ 

. l^Jp ^jylyiJl viiJj ^ 3 -Jai JabaJlo yu jl U ^Jj ^ yJj ^>■ c i5yi“l ^lyS < 3 *J y*^ jlj-lbJl 

^y^lyil (Jp <£y&-* ^ IaII IJUb (j 5-JobJI LUJl yJlyiajl ^fyi> jy[y C-i^ 

J^JU ii^Up *i\ ^ Ul ^J\ . liUib ylT yb U JUtfy O-^IJI i bb. ^ O-^IJI : ^i>- 

CJlS^ . l^lj i5ji^]ajL i ~bA>- ^jA U>i ^aj jlj j\ iJl ‘ Ala ; ..^;* olbi" 

jl \X^ Ol jJp 5ji\i iJLaAl ii^l cblS^ ; jiilbl ^jA W*^ 

<; ^*lcJ t Oil oJ- 'jA 4 J~aa aJ 0»A- 4jI -Uu t ^ybJkl jKj . C-\y~*J (SyA 

. ^yj U¥^J* <aXo5 (^-Ul ^ii\jJ\ i^ju^y}\ y^LyL 


fljjb frtJl . ysi>U“l oli \^>\yA b^P jl ilJJ-i (Jp 

(J | ^*jjl jis»UlJl I L(XSsJ . UajJQ jw>^1 Jy^-ijl o^\ jJlj lilj-5^1 jjp V 
<iJj <JLv<? li Ljayl JOiUl jlSj . 3 j *. i.~aj <aJj ^?U-b — ^> li ^>Lll jlS^ . ^yyi> 

aJ^aaII y^P- j~*' ^*1^1 0^1 Jjb- . 4-J^i—^^/l iJl^ bic» JT jtr . 3 j+JL*~aj 

. iiy^ll 4_a^i^-l S^* e ' 2 ^^ 

CbbUail . 4jCJLoJI ^jA jJUi ij3Jb.br- 2id^-’ •— J lb y-P jy*^l AjI^J ^c*j 

^lyiNl jl t bail; bi ti ^ c-^Li^l /y l^^/jl oLij . i yc^p^j>-\ ^ Sjjiill oJjb 

t 0. f £ £ 

j^baJI tyJaJl jiyi jl i j~J O ro- ijUJl oUibj . <»l <>-[>- Uji ^JUib byJaJl 

AojIy/bVl <J*J\£A\ i5y^“lj j~~JXJ jl ^ t t Af../a< 5it» Aol 

. Silil oJjb yj 


p^Jl IJb Sjly^“lj cyJa.1' t^..>»-wJ' liybJl c-iLib^lj SJU^jM AjJl>fclll \J\ aJlA 

^jJLaJI jyill cJJajcb* c-bUJl jjiijl JT Vyij . oliyyll y<aP b>jl <i»liLi* C--b 

. ^ui Jp uu ^i jjljisl. jy 

. ( iiJUjJ! ) _j jjJyJ ^y-Ul *lJJi J-J 3 ^! bii-i J^ IJb JLa) 


rv 




iulltP 

y* . Ji*Jl 4 J iSJU*Jl> yiyj ^-aUo ^OJl (iiiljl y -*>0j Jjl J^jJjK" NjiJ OK" 

®-i-A ^ viJLiJl OK" 4 |l l*Jl jKy ti Oj^j ^ Ol 3^y>^ *r‘ *^ 4 j«i*P ^*51—01 

<^jl *^* c i^Jliii Jyijl 4 ^Uy ^pjJLiJl OK" , iLA-'ifl yj y jCaj S^iJl 

iJlt* iyb cJ6y ii y£ py>Ol Olj ^ UJl/y <j £*j y>jNl Ol ^LO ^p ^k->jl ^JU; £* ^L>wJlI 

y pi~^*^ <1 jI* y»y* tiiii <-J>*;A£ Jyli ok" iJub ^Jpj . y>y/i Jy- 

* t « 

OK" Ujj . <uS"L* C....««« i y>j*^l OK 4 J Jj^l ^ O ^ 1 pb <Jj 

# « 

Ol Oji J^l 10* y -tfj . 1-b- y~JU 4_yL*b fcUte <>L£" J1 «lpi 4^0il y* o-y^Jl <iy- 

* 

. L*^*p dUi»Nl 

— •> 

OjoI 3yyll aAjl^JI O-'iyLail yf* ^ J usla j Jm L»Ip yj y*i*P 3^3'^ ^ »jlJ 1 y£jj 

Oil; i£ 01%p 1 ^Obi jJj^/l 5^*i] yjjijfi* ^\j t AJlij oUjj-> y#j 4 N i Y* pip . AZjJjaj 

De Revolutionbus : Oly*Jl <^\&\ 10* oK" . ^>\£ <3 y>Cfa ***01 

Jp t ojJ OK" ^OLl ^ jfi i>b—T «LI a^I oij c (yji^N o\£i\ 0\>^") Orbitum Caelestium 
cl~J Uj c ^jy*jy oJL* (J ^u£3l \Jjb yLI . 4-Jyb*5i)l y jyc ,JJ <-^LjLi 4 jL~-I 4 y&j U 

. pU- *^v Q ji ^ <u*y^Jl 4J>Jl 

pU jJj 4 JUajNl IJub OIT . ^LjJI yyj J^L,^p J. Bruno yjy ybjj-^ OK" 
jj«X7 0^ Uii jSy ^ 01 C~>K" . yJjijS' <tjaj y li-0* ^-t*' Ji 4 \ o t A 

4 ? 0_^o 01 iiJJOJ cJu5" » : *A5L~i* yj^ Jjil 01 ^ ; )a: .^l . y^ ^yiJJ 3 yL* jJJ Uy- 

y?^Nl Ol d^ss 0|j . IjO^ ^11 1 3j*** t ^-LU»1 UAip 

. 1 oJLaip! C—i 5" U JT ^JJaJ 4 LfiM U1 -ii^lj t i3yoi 

Oy 5 4 <t^J* { J~£ I olj ly- 4 ol^istdl y 1 jjS~ ^ly y^y JU>- yl>- -UJ 

A^a OK" L*j . 4 ^y^l c r -S"lj5" ^|p dL^- . Ii 0 »jl U^l 4 ^lj Oji a> JS" . pj>»-Jl 

. ^ 1 . . pip (iy-lj P^>^i »(; t» ^lil ol 

j*ipj ^fcllJl; <*)j y,., r ~;j . Uai <J ^ © Y ^ pip 4 jlS* ^j~Jl*y 4 iiiL^P 4 OJU jJj 

jO^y" <jj1slJ <;Lj 1 . Brahe /v jpl—^5" J^p <iiUll 

« ^ « 
p-X>^- ol ^jylyjl oOA jOi Jxi . Aj^\^*Jl ^ Oy^y aJ^Ij ^a>m*m5"1 ^mwJ*J1 

SJbJL?^ IJaj oLu b> . <J^S\ iJliiil iyil^l Oylij aS' j^-\ <yly eJ»Lij5^f ^L-K^ yy 

. <5y»l!l cLy\l ly |*JalJ Ai^s- V^r* ^ JaJ 4 ij j^ll ^1 U)l 

«j^- iLs^j'Vl JjUj OK" . djL^jl jyy*0 4 ^ oU0»iyi p-ij>w-l Jjl 0 _^j Ol y^*" jOj OK" 

rA 



« « < * 

^JUaJ -I Ol oL-^bjJl (3 <_£ jJ jijjtej 0j3 ISj^v* 4*2^1*^ l 

Otjljvfct j*fTt 4 ^btx 4 iJL-^li C—»l^* . ©J^-j ^jj?bj)l jw-allb ^£0 

. 4j\-*jal JJ j*P-ll ^>-1 £.^i> 4J^U~b jA-5» yLS"' Ol ^>- ULa . <w?ljj 


4->Jj 4-i^»lp 4 N *\ \ ^ fU- 4 Jtf 0&* . iiJUjJl ^ij Oj1^vj 3 ^-jyiJl 0£" 

# < . * j . . # 

4 i_-~.-.>- 4 <i O^ja>- iJlll jJllj *L?1 <Jj . i< j'S'j~m\ Sjl» Ljlit» <J dlix* iijP <J L**-*>- c-LaJl 

JjUxil JLj . jl <ayuc J Lai ^j OlT U J_£L tiJLi <J »0 a <s£j> Jij . <_£jj 

1*LAj 4 41>w> ^ JlS^lJ JL>-lj (_£yjt Jbf~ j*JU . ^ji_^J&S j\S 4j U JS" ^jf- i-i J*A jlj 4 4-^jJl 

ijy-^Jl . j^Vl frUji J] Ojl£o 10 £aj . | OjTi Uli 4 ^1 ui i : y* 

. Jbul 2>Jx>- 4>»^-*l «Jlp IU>- . ^ydl 


# » | . - I 

4jli A^ijii <jt£" y>*l jwOj , <ll la:ill <ib aS^j^I 

Ijj^ <jji *L>«^- 4jl . ^-LiuuJ jUjJl Ijla Ol LJ j$h Jj . **yrj ^Jp bb->-j)l OLa^JI *y?y 

^ol Vl 4 -Ujl jl JJ j)\ 4 bu* i)j $"1 jl JLa^ <*£*yr} ^J—^-l Ol bjda ^L^xb 0l£" ^ydj , 4.Ja..»>j 

l^J^l ji-iiJlj jl OjL^j^ ^ IJl^aj . 4l-Ip jUjJI V 

. «A>-j jJci) 

0i| . j<*d\ i 111 9 . 5jy-£i! l Oj$^ lil i 

Jilil ^yL-i 3 -XpIaJI «Aa OJ . rjyJS 4-UI> dJ-plj ^Jj 1-X^Jbj . f .^il 

JU V . ^JJL>-uiil <J OjlSsj^ J|y^ >-J ^jJl 4^«JyiJi cJlj Uj , ^iUdl 

. jljj-ii Cr* 0i| JU tU->*A5 


4jy*£$\ ^J*&£> ^ Vl (.^ Jf' < jp ^1 UJ1 <J frbJ 4iy!- 4jjb>*-C OjlSsj^ ^li 

J* \ UU ijjaj Jjb»“ 4jl S^lil OLpJU jj^pAjJl OIJLa 0^ . jy^lj 

a # 

<J U^LiJ ObSjyu* Olxui^o ■ “ - j- 1 ^ l^U . A^ijax jS' 4 4mJ 4j jJ oJ&~ . j,U.^ji 3^aj 

01 ^u; jl ^.Ja:.^7 *5^5" 0] ? l?C-*-W> ^jl l^-l ? 4iU^l 0^* * yOl 

jl 01 4jl^>»b OlS^ 4 4-j01l ^a 

* 1 1 f 

4aU^1j li J>CJ ^“^1 415^*01 01 iSji 4^yLw ^Jli? 0l iliJi . 4-«**jJl; 4 ±Ju* ^ *£^~ 

45^?xlx J-Lj <jl «t> 11 jl> 4.3 4lS**l »<k j-A-*j yfc 4 HytL>«> 0l J^->- 

. ^^xJuJl JjA- ^>%14 ^jVl 01 ji 4 ^jVl 

Jj *b/ 0£" — ^rLSj yjy.j cjii^^l Cr* 

iJ^-jL* UaJ 4.w.^all l^U^xV 4 r -*Jb 1^15" tU-5»'5bJ 4jlUail 01.4S*^>JJ JUJL>“ ^ i^>*Jl 

OlS^ Ij^Aj . 11 ^4 ««i<gylll ^ S'” ?"*** 4 !!—^ *—^1^ v-»*ly^5^ 

Uajl Jb V 01T . j*JUJl ~**yy 4iw-j ^J-JL>xJ 1 ^a.* 0l Jb V 



. <Jy ^y^bM 1 a> OB”” . *^’j ^ m [j 4jyL^Jl ^**yyJ 4^-U^*,** l» Cfy^ ^^y 

. G.Galileo <LJte 4**l jK". ^ bJb J-^J *£jb\ 3yb y« ^y^ ^ Jjl 

i ix yi *j ki^ij jji * jjyip 

OU-s^yJlj J—( £yo-l <^aJ 1 * < *-*“i w ^"^ ^bj*_3iJ £T^y^l y JL Jl ^ jB*" 

'j*ybl ^V’ - ! j^" • pbyiJl <J J-*-*J Aplji l^Jj^-J ^jji Jly U ^jl yJl^Jail 4 ( JJL>cJlj 

. jy-Xii ju>i j^i> j* Jajui ji^yi j^ut j jui ^ iUbL. j> Li^ri j,> jp 

« * ^ ^1 
4 ; %»»»J jILi yi iJ 1 y* l tfjJ’J -* Bjlj A^^i^JI *■ -^y A^^j (^>1 (^ ^b^l ■ V <^ g ^H OB"" 

« * « , . i — 

4^1 o>^i) jjJlj t^l -L^I^Jl jyAaJ- Oj^i j jl i^.lja-i A_vsy!l jB" 4 y*-l . A-^l^Jl 

4S*^-1 (J yl Ob ^\P LjlJUfcLi^t Ol 4^1 . JiP^> ^ ^1 l^Jl b^Jaj ply— Jy-*J 4 ^i>» 4 . JU<?j 

wUx V Uil ^J>-. (Jj^iil , L*J ]£- <J^>- ^*jVl 0lj_}3 l|**l ^jjl J*j <5"yi t dly L*^- i)jJ***Ll 

. y 0^1 ^ y>! ai*i jjl* ^ w JJ031VI 

| • J ^ ^ 

^Jl (£j»* 45^-1 ^b—1 cJLi^Bl iJjU^ /Aj ljl^>- 4 jJLJIp 4 A^l <JA-j ^ 

jl Ap -1 Jb ^Jp ^Ai£ 4yu^ 4-L^P 4 45y>0J ^1 4 OK”" . jJa—jl liJu 

5 j^S* 4juL-JI ^JLj J^j ^ yAj 4 JjM . *1./^ ^y 4 OK - " jA JU- < y^) . Jjb^ 

« « 

. Lij Ijy OX< 4 wmT 4jlLaJlI <_£-L>0 ^r>“jbl wL^y 4 ^y*-^ 

>_4 > a . > <jdJj . (Jt«,d? OK*" jJl 4»j<.y^Jl cyb ^>-Aj jl»a>~ ^w«j <3*^ l^-'l Ji>-^b 

ljL*i* 4 <Aui 4jL-j ( Jp 4jw?^ ^ 4 4jUiw KjtJl c--ily ^lj JapljJl 4ja>- oy>w? 

. ^yO N l_L>-lj 4^aJ ycL^* JT pLjl (j bl^> ^y£ Ob-yJi iAP- OB^ I IJLaX* 
^jrjlill jJu ^Ul ^jA 4Ol ? J^iJl l-if- <i!b bll) : ^JLJU- Jfrl—J Aj-Uc- 

. * t * * t * * . 

4 Oy£«Jl ^y* 4-Jy ayw? luw bb>-lj 4 ~*JsS bL>-l ^>-j\jJ bjt^J . ^|yi-P J>^*i«J 

bjtJi 45^J“ A-^syil ULft Ojly-j . ( Jl>- JT ^ Ul>- jjp- ^>-jUl OjjJj j J)U ctJUi 
# - ^ 
jly y- OB' . y-jJl ^UJ ^lyJl y- J^Uu-l ySvjC .* 4 JI 4jliy Jj! tA** yJJlp ^j> y . ^T ) 

j£> {j* 4 J>~ ^ <-tIjAJ 4jjjy> 4 JL~*j y-yll jB" . Aaj 4jy»«ill »JLa ^S"A0 ji ^-iJlp 

A-^»J l^> jAZ .-~ J ^\ 4yi^j ^ c 0>B4 ^wkIjAJ aAjAP 0|yA-i ^A4J ji 

J*Jd j^ 4jlp jlBj 4 l>A>-j SAjhlilb jyCA> yjf jJUlp ^ ^ia** cy^3 tU-iNi OKy- 

* r ^ 1 ^(J 

jS> 3 ^pj \jiL jl 4a\£p- bf-j 4 4u5s^ fL»l l*A^P 4 jOJIp jl 4-yuiJl 4^aiJl 

f.ljap'y 4Jyy* iJNt jl 4>^ lyja*j3 . ^b^ij IjAJbLlj y^«Jl ( 4 jj^-JL 7 ) 4jl3y» 

t • 




Syry* jjPj <—^1*Jl ( jf> «l^w» L* jl I : IJlij . IjJ IjJstj jl j«-f^ ^ V^J c 3 jj^> 

jl>-I JjUj Ujlp {^3 • y^ y^^ j4^ ® ®1^^1*i< J i* ■ *• * J^--** \^y^y 

oUjJl jl i : <$>-j J ts** i **^*3 ^ ^ (^ «-^.A' J fl^-1 

. i ? U|y Jl N bll 4 U>- i)Up Ijit 4 *^ i : jJ^L JjU ^?UIp jUi . ( diUp J 

J U5"U~1 i-JJl yv-Nl ^ cJlSj 4 ,^-jX* 3 jJ\ J*l Jl* ^JJIp jl Jli <sy~\ <>)&>- <Jj 

4 ^>-Nl <-^lf* y U*l*>- 1 >J 4 ^Jl* b j .:— * l^*b*l 4 ^ Ja^ Jl j^*oh 31 ^ LiUajl 

*UJl (J £jU-»i 7 ^L**?r-Nl jl Jp <>^>»il ®if: Cj*J& ^ lx^»l> 4 <iU£ CjL<*1p ^y»-J j 
f L^I JT ji/Ti Jjkoil ^ OtTj . jk.jt ^1 OB' \f «(U il^i N vUU Ifkyt 

^yaiUj lipj . JL>-lj C-ij <j ^U3l Jl J-^a X>-lj JJIaX C-jK*" 4 I frlJjj L$jLa>- 4 <>-^>-.Alll 

£^li Jl J^^* ji5*t <Py —j ^y-Jcj jl Jj N JjijNl jb Jtf ^JiJl jla.*jl cIpoI ^*b- j£-lo 

. ^Sfl fL^Sfl JJ Jill gj^xil 

Jr 4 f-i^ JpjF’ Cj* J*^ ^ jiJlp jl Jk (*-r' • *ty^ 4 *V- Ijr^ ^ i ^~i w U 4 

j£i lij JjuJ (.iJjl ^Jlj ? ^JJU- L aJub jJLrlJlji^ jl * .JainJ <Ju5^ 1 : <3 4 < j^l 

d-Lf- Up. ^-UJ"^ jU.^.jl ^Jl^j v--«^-^ iS** 1^ Uu«5* *z+py Uf iSy ^ UiN . Jji*-Vl y£- \ ^ - jaw > 

< U ^. :l l JJ-1 {jo ijjljil j^pJj { y£ UmJ lu^i . j^jy*JL* 4 jU^^U 4 Ljjl 4 UjV . (^^-pWl 

i-^-jUf ^—-oaJ 4 J J y~j JT y jl •< r Jsj . <bl IjiL * - ^Jl aJJ^- 1 OlSjJ-1 c^^pNVl «JL*» <J 

oLj^Jl dJUL jtr . ( oujail jo\y N 4 db-UbUX Up JjJmJlI 4 ^JLJIp U 4 cJlj . JsUlJl IJla Ji* 

. ^UIp ^il J (jJUo 

«Ju* C-JlS^ . 3JbJj»- jJbJl J i-ijs jjj^^-iJtl ^U1 jj^P jJLJI p jl (jolS^l ^jJU 

4 ^^-iAiil fl£o- ^53 . «X^ l^i JL^IJJ Jbujl ^1 4 fJUJl i—»jU-C *Ju _JaJl 

4 SbNb I \yOj ^ p^-'l . j+j&\ ol»y ajjj ^jA tiJUi 1 \y£*Sj ^ 4 jJUIp ^_jli jA (Jj^l ijl^-1 J 

UJL>-j yf' \ L» ^Jp S^dl ^JlJIp «bl SjJLL J_jj jl ^J 

oVjU cJl^i ijlill iol^j-l J U1 . ( JaaJI I ijJj- jjbs^ frlp^Vl lip Jju jl . AJJyj 

*y* 0 j Uo» U. jap Jij . Uf 4 j5j1 Jff jV 4 ij>>w jb» <*uiaJl jyli ( Jp jUjiJ jJLJIp 

. <«iUJl ^IJIp C.1W ai iejI^Nl ou-k)l oK>l jSf 

iJJi-1 ing ja . l l ( Jp <;tijij JoNj ^ jtfi ^Sj ^1 twOjbmJl dip Jl* jl iijil ji_Jlp ^SsJ 
*VjO 4 jir J . Aftgjail j^ <^1 Uail \y ^ <i^l . <ilx AaJlJ? jl |«JLhj j&J . iSj>«JJ 

<4Ji-l gjll oLlojJLzil iil: viJJij i£j>»JJ 4.wg«Jall JaJl lJLIj^I Jjb?; 4 ii3i {y 

J»j-U ^Jl *JL>-jJl Olyjll JS*” ii^HH Jp lj^l5 ^JLilp jlS^ Ji>«iJb ajLhJI J^b^ ^jo*j . Uijjp ^p 
jP U iLdJlfj . <iil lJUIjS^Ij U^... ; rll t jJLJIp ^jPi J 4 JJ>»il jlS" . b^Usjl 


i\ 



• *- 2-^-1 £-kj ^ k)l 13jb <J <P 

ij^laJl t\jjji>\ JjJ* Jp Jj^l SjJaM* fLaJl Ol£i AiJbU *ljyiJl JU£^-N fj^Ul jUl U 

• <Jkw^ 4j Jl U ^lU jj . jlJ-I 

4jjt j&L*i\ 

< * « <* 
j^l jl ^ijjJlj . - k ..~; H J-pJlj JU^Jl U* ( ok' jl Jp Ij^li jJjJ j 6 " 

±^JS ja ^tSi jJjJ i^-XJ k~iJl X^>)\ ^ . ojaj <#>-j J 4 <^>-1 k jy^$iil jJ^Jb 

Jt#j . ol jp^3 <^JUl ^U]i ^ UJl J U-i 4 Jp j^alAj olj^Vl iikjj .. 

£,UI j>ii i.V J^> <^kl jJUJI 1 JU 4 J-kJI Iua JA ^1 jl&Nlj 4 kyiJl ±^J\ £\j\ 
l <dy u^>>- 4 oUl - Lu l l <jLikl ^ iSJL jl ^liJl j jjb\ ijl-bj 

eJA* J* S-*^ >£ t£j' \a\ 4 Jl UJl lj> Jlj* ^a-S' 3/ lil 

o^Ujl U ^y» j£-. ol»l JU£ 1^ t IaIj-* ry Jfrl <*iy ji «LJU oL^aj»“ <JI^P «.LjI ^ Jj£j Jakl 

. aJL# 0*4 

j\j 3yd\ jU < SJbJliJl j-LHp <J <Jl jl k y jS* Jjaj Ji ^yj jK^ *lj**j 

Jp {jwjUJl JIpL«J oi>l oJLJj <w>lj j]\ JJL-^Jl jl jt£* ^JlI £.^yiJl • jy^uslU-l 

Ol>w3L«j j4^^J Jl iS& . |*-^>“ ^ ^ UJl J-^>j i jl*\ ^-L-l ^Jp ^A4 j \jy Jl 

i>w»i -U ^>uji aJ LU uIi c-j*tr . oJja>- uy ^^Lii c^i jj ^*^-1 

J 4j y>lH JjlJbJIj olwslj^jl Jv ^jl^p' OKj . oJj>JJ (jO^*U- (jy-bJjf. 

. J,} ^ *3^js ^ ^ kJl iJUb i^Ajlkll ^}-)3 * O^ljf 

OjL^j j aJja* <_->-^C 4 jKj . jl—>wVl OiiiJLl , l Jyf LjiT J--JI ol>>! cJ^ 

4-»aJ aJL^j jlS”” . ^*yp ^- /*a'.* J)\ -|* . O^LLl ^*yp ^i44i^ 4 

. jJjJ Jap oc/ 

£^£s\AN *_^jA aa~a ^jA Jp aJI^pI J -^*JIP' Ol «^<y 

# * - > 

Ujy 4 4 c-jliWI Ijla J £* aJj . ^ tay flp jJiJ J <^klj 4 Principia 

a £sj&\ sJu jaj . jjjj -Up Ijl^ kp 5^i cJK" . pJUJlj ^ 

OjJU icjp ^T,.,ya> Ol . ij^Ll)! 4_-Sjki k«^*«j Ji ^Ljal^rl O-byiJl 

4 OLaJl 4PjO»-1 ^jJl 4 Aj^f- 

JlJ^Jlj . ol~*yj { Ja*j jvj 4-Lj JlsJl J-^ii < 1)1 0 jl£il ^U 1 3jtP y>>j>- ^^Ssj 

. i < 3 kwl ? ^jJl y*l» i : jA ^jjail 

it 



jJjJ £• 

I * ^ B f « | 

^Llb-j jlk* Ail . 4jUtj Jli N ? j^JI y*U 9 : L-< J-£l Ol 

« ^ » •> i . t 

pL*i*l l b-L» l ^ y—*J ^jil t ^jJl plj^fl Oj . j>-\ Pgyi» <^lj <5 Oy>J Ol Oji jly*X*-b v^LmJJ Ail 
IrJ o JLA 4jLU£ £.Lr"’! ^lJTj . «Aa . ^LaU a1>Uj \+*y~£- <uy&lk 

Jy>- j^t-ftll 4 $^>" jlJli* yA ^jJlJlj 4 Jy>- A^ "j>- jljliL* AJL—JU . jI-IjSI 

. I iJLJlj.i li^Jbj t o>> 

yyj c---£j I ? ju^-l JL—Ij t Ol^il ( t\*gjb\ OLw liUj j) I j>-\ j>-\ -L^J j 

Aj^ . yilULi* Jyjall . j* \f Ja ;. jal Lj Uji Ajh aJ Ajlf-* Nj £*_-*lj »La*1I I I ^jU 
JL*Jl" j . I jU t J-aJI JjP jIp <£}Lw c J^- J\ Jyki . *»;IaUj JyJaJl (j**-SJ 

Uub oSl il^s *LiSll Oh : ^ « v Oil *LiNl vJlT » : JUJI JI>JI OJli 

01 <-r^r- ^ l*JL>-j aS^A-I ^p aJI>»j . *.L<i*Nl Aa.,.1? a5^4 . aIaaj ol (j&i t* JS" 

if l&'y+ZA i)j£j ^L^Nl OU t dJ>-j AjliJ ^1UJI IAa j jr iiy IMi . jjp tl^xJ 

i£y£ tn ii cy . C-ilS’* L-f*j vUlS^ If Ul>» jJp aJL 0^1 j>- L)J . JawaJL Jj*Vi ^JaaJ C-j^ 

* # x ✓ 

^ ^A'«^»(J vh JO • t* J^^ 

. Ipii 4jJ0f 3 y )l iaJL>J ON ^«<*-»iJI J^>- 3^l^ j£-> k «—^*f^JU . L^u 

^..;.->il ^jNl IpjL-j> aJUJI SjUjJi k3,.~t 0^ . gravity i)Us)l 1^1 3 ^a)I oJUj 

dJDi jr , <kjA^ ^UJI <J IpUjuI J^ 4&y%» . 

. I aJL&I y-*^ 

I ? A.»|laaT J*^ i£y^\ oi t (^JL— Ij t J^ <0^ ® • aJL**j ^LiJl dJL^jj i jQ 

* * * 

OU t aS^-I <J Iy-i; v---—J Oi ^j_j . ajjI^i^I JJaJ aS^I jl . IjIij t *>^ » : v^J 

* * * . 

. LjU^jI Ia.aI? lpji > « .i k^ l mJ I i, .. j AkJ- ^J^"' Jxnj c< | >A^' IJl* 

1 A^wjfl j Olk^- 3Ap Jjuj . ^vAI^Ai JaiLl ^p jl yJl ^\jj ^>«J^ t^Sy^Sl jLm^j 

. I aJ Oyt 3j* AJJUa Ol jJUj 3jy*aJ! dJl^j . ^ax**^* Jp N 3yb ^jp 

Oj I : JIJ^JI IAa ^p ^*V. *ZJ6J-\ £ jwJj » 

OL tl-iliil . ^>-1 b-S» ^kj l^-'l ^>- . villi C~J5 |*-^1 ^Jl Oy|^* 

IpjLj ill «w--~o jl iijLw* ^^4 (^All ^-Js-I J JaaJ ilil IAaj . J*iJl j>j ^jLw J*a1I 

. I ilj Jaaj U 

UojI j+jS\ J.A . J *-ill jU—• Ol -^tP^P ! ( j^lj > ! L-JIUJI 

AJiU ON -Li*I C-L^-l j^iJl ^^^1 . Jjuilt* illis" y»^l ^ \ {J*yj Oy^JJ < ? jl— 



, (\>jL—* -Uj 4 a£Lc L* c_«*U->l ai*» folil ^y» dlbc ^fU . ^il 

* Js^ J* 1 ^ J>- JHj 4 dr 1 ^ *V^" 5 jy^ *k*J Ji^ Ol 

— * 

J *4 *jbb ^'y J-UlJl a^px* i^r-Vi jSj t ji^** jr ^ v!y or^ xp ok" 

. cJJ C-O^ll ^ Xiplj la.wl jJU |i Uil 

aS ^-1 coK" lil . *^j>- aj! {Ji ON ti.«tl |1 UJl jJU ^jl a^>- 

C~JK" . ll^>0 (^Xll f~*JS O-bw Ic ob iiij Ui 0) C^ii ^^jCj 4 <_——*} 1 ^P j^Jull ^XjC Oii> 

0l^*Nb Olj l^py OK" Up ijjl^.:U aS"^- 1 Ob aX^-I^I 3Xaw.11 ^Jp Xx*J AX*b^)1 ^Uj 

* * * # . » t « 

. l*jU> byli JSj . ax*- ^ *^5" ^jX 01 «i> Olj . cl^>*l Jl l^w y - OT 

* * # * * * 

^1 U)1 l^p^jjfcC odjj cljo*-Nl *l*j . lx>- SXJp ftl^l aJ ON jUp! |1 bJl jJU <LiU <p- 
0 ^ Oy|y 0 ^ '-y^ X b* aS^>- 01 cJa>-V Ull 1 * 1 * gjU c t^* -^"jd Nj . aIS" 

(LUJI OK". A^t _ o/* ot ji — J^ll OK". V JtlAjP. ^Ti^oN NixDiU* 
XJUi ^ ^ oNNl jr cjK"j . A^Wi aJNI U» ^ Uj*. ^ l ^ yje U JT OK". a)T 

CX) U Aj^bj a X wJj OlXi tillXj . X jJO ^jill 1*1* £• <u : « J-ou ^aiJl 

^j-L*-l Jpj 1^,15" ^b>-ill ^Pj (IL«N JJ J a-wJL- 5» C-^w^l 01 

• 

. l^ay»A oN yJkA JA u-w« J^l X Nj 4 cjjyu JA J j*AA x N OK" 

bjlS\il 01 { ^- 4 ^1 UJl 1*1* ij iLi jJu ol X >“1 ^Wj J a; *^j LiSj . ^>1*1) J-AI--A1 £--**1 XJ^lXj 
JjNl JU a aJNI o*l* ( aUI X I C-iliol XoJ . AXjjJl a_JN 1 1* X>* y*-X Ol l-(—Ou 

V^Jl 1*1* ^ iifrb jXJl t\j\j i.Xl^tll JS" Ol . <—*b^l X>-1 Nj 

U. L *» Ji ^ OK". o^L^wD ~^jh ^ <> ^“1 jy^ij • 7 ^^ X* ^*iil <JjVl 

. determinism i»*3^1 ^b ^,--*011 l*i* Xi) . wwl JaX 



tt 




y* O'j . ^ A • * ^1 p ^'^>- c <-*h>«j 4 m« jy (JLaw*I apU 
* * * * 

<—-*-bb' yl*j 3l>xij . A^ilj 4 jc£ a apUJI dJOb <J Jj^ai (jjVl y LU'j 

# 

J[ <JaiyS . de Laplase y^ N jo j^U : JJr !ij» ^Ipj <JyJLi Jj-^j 

Uj 4~*bll ©-l^j . ( + ij di-U Oy>-j5» (*-r^j sj-U J5C yU' jS}^ 

. 4**%A1 ; JS" . dyl^ i_fl «i<a> kilj'j*^' i^JlsA* . Obi — 4>K"^ jrvS^l' '-b 

O*>0L>- ^Ijj y* yjjjjbJ' JJb*' S~ir*“ £-~^' t JiS^lL *—ijyl' t y^V O yy OK" 

4 * 

tlUi jWI jwoij ^ df-ljl yyu y*” <—s^j aiajj <i>-UaAj UjjA>« OK" . f.^LJi aa-I* JLai*-' 

dJUj yP p-i OJL>0 Oy*” bl$" 4 _jmL- oLlil b)K" • iiJLil^Jk' ^»b yuyJI 

yyj l^Jp (jJJtfl dJLlj t *Aai JU^UI'S^aI' kO-j-bJ- 0 j*~al 0j3jJ-JL* <, A-arjliM ^1 l^Jl 

c ^'«xJ' djyja>- |^-pj t (^•13' ‘■i. -I-"^ lAi AmP^Lwmi}! aJ\jcaJ 1 oJLk* y* ^_p^J b> . SJUiiJI ^v*' 

. aJ^S" JL>- ^ IaJ' '.i* <j «X>-y N 

. d.X>-'j 4^^-y iJlL* yp 4^“\j (jyl^Jaj ypJb l I^P y* 4-i L* t O^^J' '<Xfc OJ 

I « « # 

(3 t <—i j**3 01 i^y^* viJJ^ <_j v*U p . 4j UjbL) oV ^jIj c (Jlj c ^ J^ 

* * * 

OJK" (, Vj . JiK" ( 3Jb»“lj i«*/» i]xJ- 

. S^aJl Kl>w> l$J5" l^l — Uyi- jl c r 5’"lj5" 

yl^JT vijJUr * (J»w~wJi l^i c 4J*>^*-P <3f ^ Ia]I 0^ 

I aJUI w^L%i5" lyl . {S*“ t-_-J y~~jZ- < JS" . 4j^L^aU 

<JU- *i :-*J 4jLL—J l 4liU“ OjajL* l^i ^-L.-! ^Jp ji Ul iJl>- jk Ia) ol 0i[ 1 —lIp 

j a^ljJl pUiVl iUxJl £/ ^\ iSf&\ J J* liji . AfcOUl 

01 0_^-*^ Ij> OU — ^JO^wJb oL*jJuil aJjfc Ojlui _1^0 j£j 

dJup JT" . oljiil yw»i olT^j |I UJl IJLa (J ^pw»I oK^- i~L>-U iy ^ jJL —«j 

. 4^JUP ^Ul *5CU t U“K* t Oj^-**^ t IJl5"y 0^-- 

^Uaj yp ^y£ fyio <*> L aJl 4I^«J\ y» t 4Alja.ll CJK" 

jJS Oy^j* £y^ajlO OK" . <twjaudl ii^/i kill? (J O^wl^- ^)l oLJ ♦wll 
* * * * 

AjAsM dyii k-jLi^K"l (J Ul^ tk^J 4m. l? lall 4-w>'b/l OK" . I^UaP y» 0^ t 

jl OISU Ujdl dJlA Jju ^1 S^aJI dJlft ^Jp j\P o' 4ytfcCj , v!jJL>**v- bi g....^ oJb" ^)' 

. ^>U1' y*^' j-> ^ s9m ij aaJ' O' , & ^J'j iyjjJ' j\ 

O' C-ii ^JaiwJ klii| . y» b jy*3 jjyJ'j CjL*^>-VI C-JK" 

(J'y L* ^1*^' ki-lb y 4 U*^ ^■-** j b | 1 »Xa t 5^|^^ji dJL«jt» ^jty< 

to 



©JUb jU LjA*/» Ul . y Jb V 4^-^* J^aJI IAa ^aS' jlS". <ii\^ oui d&j jl LJLp 

. ^ l*Jl IAa 4^*iIj^ J y *>■ Oj^" iolil 4jLk*JLajl 

j -*awl l jJLb ^^\aa jl Xj^jAJ IAa . I Aj^s^-I {J*?^ ® 3^-1 SiljVl 

Sjili frbjyiJl jl Uj . ^JjjJI 4^sA>j lj_yU t I yy\£}\ $ IJLa ^>^y_ ^ ^ t oL-^j 

jliil Olb^>- CJ6y (J,| <_—S^|^SvJ\ y y c A-Jb jyil! ^Aljiill ^ iJbd JL?*- juJJ frUaP^ ^Jp 

# * « 

. ^>-^1 fjbJl <J l£JL^ b>-ijX jJUJl Lift Aaj c JaXi 4*jaj < 3 ^* (jjAw* <J 

lj>-ly . bfb-p 3 ^ 1 /kj <J a~ 3L* j_j)jU^ ^Ap ^lill jyill 5^** jK"' 

*■ * 

y Silil jb t c y^j^* JJld# . gj^JLjJl y—UJ 4 ^lp tjbly y dy>^J 

. cL-iVl JT <J 4i«l£jl AibiM l£j^ uy ^IaJI ^J^aJl ( jP ^*r\j yj JS" jb^ c ^JcD JL>-^JI *Ip^JI 
jl Ia>I ^ ajj3*II a 5^^-I jl <y^ jb» b^ji Iap ^Pj . jUiII jJA#s Ia^v- ^p iji L*Jjpj 

Sj# ^p tw-Ua jl jybaJaJl (_£Jb>j 5 j# jV t aJUIa]! iiLjflJlj <u«S"Uj XJLjaJl ,j\j jjbJ aJUp j yJ 

dialectical i-J^I 4#$LU ^_-b iijydl t aj^W «a* ^a....^ JIT . 4 _i-iaJl 4 _>^L Jl* 

iTyi-lj 5 ^li! j jjd\ s ^, ^ d\ JS'y ^ill c i^liJl yyj O^li It materialism 

. iji]\ J^p ^*4 ^ 5^111 jlj 

man - ) ajU*I^ j aj^ ^p ^ib <jj$\ O^jUJI J ^-j t jjb j( l-U 

* * * 

clL^ai y (jy\ So^lj jj . jj^j \J L> JK" t > ^ T o ^Ip ( JlJbi_^Jl : key trial 

UlT 1*1 Jp aJ^J ^ jjb ^ib t c^^Jj ^ Jsi)l A^y;- V^J t 

Jjb J6" f*Aj • aIj (jjij aJIj^I c^w’ 

(jcL*JL* 5^ b!S^ L*l <^\ t L^jSjJL- 3 y *~^ b*^- jJ ^ b^l ^p ^Uiuw y* 

<Sy LiJ ^)1 AtJl Jl [ y- . L**>w? a^» jA* V jb^XJ 

U.ja:.^ ^ ^Jp jjjr- J>\ *ibu jl \y~ jb" IJLfc ^Pj . ibjJaJI iL^L-Jl jjU A>«^ 

IXjI kA^I jj J mJ i' ^ . ajC^A'I 0 Aa ^ jbu^xj? c d^b# ^AJl t bj»l ? 1^ l^»^>«ill 

. AjjJ\ 4 JVI 

# — # # . 
jl Jb" ^il . 4*-jAJl dJji AAi^jJl XJVb jjjbj ^*bjL*j ^»Ij ^i ^.a ~> jl y* 

jl y UJp J^l jSJl * JJ SjAi frl^-Vl * jlj AjI^-I iSy y^ Ail y\*M I Jp jS3l Jj^- 

Jb N <UwOj ( JX*3l jl ? blij ? «A>wJ jl A>»X) lilp jyali 

jl ( jS«A t Sjlil ^ \^>- ol J-iJI jl Uj . JLXaJI aaJU XbLlbw* ilT j yf ajUpI ^ jjSsj jl 

? dib jsP j^ 

* * 0 * . 

4—-L~*V 0^j»L* 4>wjlb" (J 5 ^ jl Aj V c < %«i t ^ji*]! jl ^A-mxII I* Ajjji (SjiJ 

^*^>-Vl kiJbj jb Jjii jis" . aJUJIj oljlybis^ i AjIJb jl^b ^j^aAJ J ajy jK" . (^^^1 



^jJ^l-Jl JjLaJI jl l . aJJ ji? -U* ^Jl! (J AjiJlP Q. 1U 4 yw ij P d A/LlP Olil^ B 

c Ujl>>j ^. ~tl LJUpI JblTj N Lj'V c >-iJlj Lw»s^«« j >-' lil 0^1 <***>*& *5^ ■ i^ljUJl ^jA ^ 

jl Ja jl 4 _*>Uasp1 oLUp \yfi\ ji LCj ^j-Ul lolj^-1 a1*j U jtjjl UaJ <JUj Jj 

. aaSUJI lJ*NI Qj .JaP 


J>j J 4 ^>l&Nl <£^J1 [)>*-Jl t ( > • — \AA^ ) Hugh Elliot 0*J1 or 

oij . <^111 JJ\£S\ JUfljt ^ Ski c j^JI JIjISL. Jl ^-uUill jjLJl^ii ^ jUiNl 

^j^^uill jli J^y ji^ c . ^ Ull c UjiiJ* |1 Uii 0y|y 0^ ( \ ) t £4^->U* £»0?j 

a; Si c Ailyp teleology VUll 01 ( V ) t ^UaJ 01 Jb N AJUliJt ^yljiJl d-i* Ob j-H ^^1*11 
l aSJ^-1 J 3j>111 JpIa> ^jp A-i U JSj ^1 Uil Ij^ o^ ^aaa a^Ip j>iaj 01 
»_ -^T jl ij . A**^*-lil aj^U.1 oLlsaIIj ^jA ^y. 01 l_—£ ^>-^)l Jl^-£*l JT 0| ( V ) 


^jjl U j*S”t o!j-*« jjp l-L*y jl N jl ^^U)l c^frljs 

jjij Ljji <J AAJ 4 4^-ijl i^Ujjl jl t ^Pjll J*i jl . fr^iJl jP I <y^l 

aJUa)1 ^ 4 Jl^-i'Vl ja J^-i- 4^b 4 ULat JaaJI 1 -i* d^j jl L»1 . *j jaj I l» 1-U : 4 _-jj ij- 5 ' 

. j\j*fi>\ 4-ia*jl L* tiJJJli 4 iiliaJlj o^LOl ijliUl oV^miJl ^1 4 ii^lil 


^ Iaj < 1 aiS^ aaj ^j£> 1jj>p ^JJ^aJI ^jA jl>-1j 4 o^Jl l)1j* 1^ j y^JJ^l 01 4»—>-l \j! 

Up 4:«..Jra; Ul^- jl A-^-J^il 4jj-il ^V* (^1 V D 4JU Jji3l J,1 4jl . 4J >jj 

. i .. lai> JL>-lj 4 i^*jjl 0Uv*»U*l Olp^i JL>“jJ N .. i^lil i.jiJU 


4 v ^C>j ^1 Uil frlj^i* 4 J -U>-^)1 ^■3^1 J^P ^*^Ul Ojiil 4 jIj^ J AjJUlull frljjyaJl JLaJ ^ 

jUJl (j 3-bo>5^ olJ j ^Jl 4 -oilil a^LjI^LU ijr^il 4^-C j5j . Ljajl 4 ^j^Ull _Jl <jj 

c !> . Air ^>Ni >uji Jp ju jr Li^ri ^ 4 ^jp £*\—-Ji o^ou 4 ^^' 

. c-L^Nl ^Ul) AJli-ll ilNl ^ jyj>»-j frUUNl aiJl! c-UiNl Oj^jo 0jOJl 
4^Ijjl jl . « 0_jTt \jU 4 ^^*1 111 D 4j->jLrj^ aJ^jL* Oj^^iil ^—0 ^^Jall IJLa ( Jpj 

* w ;<*« i i ^p 4 A*p^j?^ii aa-a^- 1 vu?xji j-/3 p c.u*j. d j^*i uii 4 o^rf \ji d o^ -^ ii o•.«*■.r^ji 

# — 

. Lilv? UsJl c-LjUll JlT . ^a^“ 1 ^UiJl ^jpj JjaaIIj 

A A ^ 

4iU?l J ^P ONl J.,A‘A~ 41+~$a Ob ^*>U-Nl OiijJiJl JL>-1 Jli jJUil J^A1^> ^^P U-i-b^l iw-UiTj 
J^* ^jp 1 ^ Ojy \ »iUi ^ iiiiA or ^ \ ^ji Uuj ^1 £jUJi ( jp ij^jtp L_-ji jA ajlJaj 


<ilj JL»u Ipi L-i^pl aTJ . (JaIT 


m\ Ail IJLi^M 4 \ A ^ t ^U- jjU^vjL. j* il^ill o-La OjJU<? JiJ 

. J_^ill lj> Jp fJu 


IV 



jUf >jji r ij d>jjA i jnoit >\fl\ s.i > os-t os'. (lui ouNi ii» 

# 4 

ioly ^ Jli Jij . yt*p ^-UJI JyIII <Ju^w* c3 OjjNl Js^L-jNl ^ <>*>- Ji i Kelvin 
OU»l»AH OIAa ojB' . ^yjl yL*a 01(OO^^* Oi**^*^ l£_}—' V <Ul 0 jAH 

. yu. 5,i>ij ^ ^jisUi jwoiJi o/i oi «, u»y^ t ^ otr 

.. Sjiyij sya)1 jwti? 

ji Ul ^. > p-f*io £.L*1 a)I j*~*y . yJU p ^4>lxJl jjosil ajI^ J ^ bJl 5j^-^ >1 AaJ 

j£”" <y oU-sali dJIo ^>- i jr jwoii) ^Jj>ju*o yJiSLLi £—^lj 4 jlojy^i 

iiu, »uui OB'. ifi/i oa ji t jkji ja tij^I yi ^u Jp ^ ol^yl >^t ^ 
I*4aUI OB' . ^jlll jIUJI ijj~0 *j 0jj^»^ slj^W jjr~Ju (Jp jjit Jl (Jl ij*\y 

. Sjl^J-l : jy~£ jU“^= plojy^l y* OUy 

4 ^ ^4 < 

^yL^l ^p jlkU l>oyc c jt*fr OySil ^ 4 *Ai jjjlpyl <^UsuVl ^bjyiil 0^ 
jyljiJl jLf’ £jU1 j ja\\ J cjul^l Jkj O j>jj jlSj . SJbJlP Sj*iw» o\e— j>- ^ tjJUo Ail 

iiL-jJ __. ^P <—<>—*^*"1 ^ A * * ^Ip Jj . aIs^ ^ jJl jl*Jl iaowg JaojJ A*IaJI 

^ 4 # 

aJp JaJL-il Ja*jaH JJa lil A*j>>- Jbljo Jl jUJl Oi j jyl; 

jUJl Aiv^*Jl i£y* <fci»»^.»i 5jU"i l^Sj^i Oi frL-».Lw.ii Uj . Lili 

. Sill! Oli j^r <S iiUail <Sy* Sjijl ^1 . SjywaJl 

» * * . 

Jjia Jp 0|f** > * L^i • IjjAA* \jL*5> iillA 

jK"" ? ^>»N jl^* ^ ^ ♦Jjl 3jl j>- JaJ oV-*A-I <J*-? ^ c/’J^b 0 , » - >-^Jl tjw fjj JaJl 

4 U^^xt <^>^^*^-1 <5^; j~Jc5 S } SjI^-I jl 4 Wi Jl>- ( J *-**^^ jy frljaiJi jl JLaIiu 

A-JLJ 4 ^JwaJl IJUh Jp 4 Jx^j Jl A^U- jji JilJ jl ( J>>J C 4 U J^isfj 

UJI jjill ^ JbJl ouaJl J 4 frUUJl ^Jp Ijb Ijl^Jj . pjJaJI j> Ailjail ^ ^>*1 

^ k-All^ 4 t tj-iaJlj . Ji jl Li-5^ 4 jliljai* c^jaJlj 5j|J.| jl 5^>j *^>4^ 4 

Jl ^j*s^«iJl ^jA frj,„<all (jLai>l iilS jl^a 4 4 ^ j ^ ««« l l Jp 3j^l> Ool««.;■>■ 4 3ole—Of- 

flp J4>- Sjj^aJI ciJlS^ Ij^a . a3 yjk jCfC oJlS^ Uiajl Sjb^b 4 * 

. \ AY • 

*A>-j «X3a . Aj^J*! *jy^ < j& A—^la!* g jjaJJ t — iOi!f r I Young 

Jy Jo . Ja~^i1 J U*~>- 4 Vrjil fr^iall iijii t ^d 0^1 ^ ^ ( * ) 

^.U-Jl t£jUI . O-Uil J>y <->jU» Jp lj£ a;V 4 ij^wJlj .'i/b 



AfrUJl J J>-l-UJl jy*p jZs Vj . J**i Uiaju Jl U A4^jo* tjJaJl olp—*- Jl 

Aa- V ^I <^iJlj * *—'W^ - Pj-*aJl Jl ^L*! <JP 4 i-iLiJI ^1 Aui* ^ l*JUP 4 ^JaJl ^ 

( l«x^- jy*h 5*A^*X«5» IpV ^ j .*.+.» t o H jf' ) £**• di I*** Jbwl ji <1)1 

^jjl A-iLiJl jjytll C^J* -i$JUP t (£^-VU 1>U*-I J-^aL fjC^yJiA Cjy^y^\ O?. ^*y^l Aaf-yiJl 
dJUfc ^4^-J 4 tw^jUJl ^Jp 4t.sA«j AJUa* 4 <uJL^ ^1JL*1 aUL- iJ-Up £jlt c^jdJ <- L|lwc-^l 
AL*all v IjuVI V 4 W^l *^l JlT bl VI V jAj yui ^IjuVI 

. fj&v £* \ *A*i ( ) i mr S'\^J £^*i jf ^P 5-JJail <_AX*Vi £• 

^ oljljuVl ^ jd^ ^yVl j£i. oW^sU «tfl >Vl ST>I ^JUI J^l-U» Uu> Jl 

jl ^ja j £1 jj-J Oj-^» ^U - -Up cjjjJaJU ^L—>-Vli . o^jll A-i j. L t jS ^dJl Jau-jJl 

^ u^i j-^u ^i ^uij. jiVi aU> *i>i oijS jijuv j^i/i 

oW>tj • Cfr** ^jl •jA-so aaL:£ \jlj^l frequencies ( obiy ) cAjy a_a^1 

C-lljuVl : 5 ;j-mS I L iy& UpLj I ^]aw^ U* J^-l-UJ jl Jji i <£^>-V 1 ^ 4 A^j-UaJl 

. ALjallj A*l]ail 

j* oi\» ^\y\ \~£\jZ \jijcp *ji^\ ^>-\Ai\ clHy<jL» jw c ^jy_ 4j?*j 

^ iye . ^\_w*Vi *x?^i jiajNj *i\i-\ ^ ^ /I 

* * * • 

. ‘^>-\Aj j^j*-\aia <5 3 ^ t jtV ^»Vj» ^ 



i£ 'jt-} . j^Vl Or-^ll <l)liij Oi^^l -Up aUJaII ^IjuVl <1)1 

<1)1 V^J (j^ l^’lj w»W*^» (*—•>* ^LaJ^I <1)V 4 jj—^ V A^^LmJI c-ij^jaJl 


f'-'l jl ^0^1 til *-tf~* ^ ^ gjt **j} * <1)1 y A • T ^U- iiP ^ _ 

<3j«? t)t VI ^s V ^Jl apaJI «a! Iljl£j£*J IJj-^ c>T J<y . Iv-' J*»■■«<> V .. 

. i |*i*ll *V^* U^l» ... yjJl ol^apl) vi^il ^LiVl sill; JT U-*Jj ^JLJl ^xJS 




l Jy-Td.^all U yj.Lw Jy 5*- jib IT 4 5-5Olyf jy-P Jp ^ly-Nl ®*i* k jj*- 1 ^1 W . 1-X*- 
^ * 
brlyul OyJlejyiJl *u»-w ^JUl ) c-iUajvVl 1JU jp 5^U o-Ul Sjj-*J1j . ^yiw U*y 

. (diffraction 



. v3 v-«a> tyJaiN jyP (S-^ | ^ 4 i ^yi» 

IS tfy OLjJl Ol ejyu jtTf 1^ cJ^JU Oy-^aJi ^|y»l c-*U**>l Ol 

J^aJj 5>yil! c-il^wl £• 5Jj**Jl ^lj/^1 *jdoAtf (JyJl y»j* L»Jj^J 4 £jU4 ^ 4-aU*> Ujlj^» ay 

. wsiji 

. Ub*l r-ly»l ®jbM:/-0! JLftj jja5c c)l Jj N OlT K}y^ *>OaJl Ol A'Ji <1)1 yy**£j 

0jj^ai 1 oift f (laO^* cr^' 0 * ftUaill ^ U* Oljy~d L»ri 

(Dir . *}U-J4) jy-J N 1^1. U ^ ^ djP^ff of v£ 01 • J* 

^ C ‘-> j 1 S[ oi£ 5iUjJl 5-A5JD j! l^oTh JLii . jZs> ^-Ul OjiJl *LJ-aJ L-^-O dli* 
^•Aj L»JiP t*lc Oy.sa.ll (Dl Ji 4 *b^l <>* J*»i J^^[l j*-^ Jj*W 

^ly/if JbN (Dir IjUk <JpJ . *ljAl 4^ £y*lJ 5JyJl ^ly*^l 01 . t»lC frlyU tjA Jl>- A^ g j X~*b 1 

. <iT frUaiJl *$£ 5J^ jiP 5iy> ^ ( jZ^S ) £y*rf Ol ja «^OaJl 

^Sj^pNI ^Ti)l I 4 P-J ^Jl SjyMill -Ui-Il« ether jy^l i^l iJj-Al »z* J* pV^Uil jll»l 

|i Ol 5^jjJ lL*j i^lil ja L jZ> OyTj Ol aJp OlT 4 $j* jP 01 p*jj . Ull UA» ^-^1 

Ut^sf of n j^ut^rv 5aj^r cjiSj t -^>1 or «a>*i 

0 * 






(,\j Olj A—JaJt* Jl Ol fr bj4^l ^ jA JjVl L*bij5"Vl OK" . <1ajlj AjI 

. J* J*- ^ 

Ol OKj t L—laJt* *Aa>~ Ol Jbj4^l jLJl <-)l <LLLS"l Ji 4 ^jIJ* J^l^s- 4 OK" 

. aj^jL-I LSb^^JI oIjJ JjVl Lib—Jl OK" Li "y AjI Ij" . ^*JaJw J5*- SjLp £^y>-l 

Ol ]ai*ll JaLI Ol ^iljli C~yl aaU-4 aJJj** a*£Jl- Ajal>> j Jai»c* >,_ : ^» ^jjJLui 

jL ajy cJ* j* 5 ^ -^Wi oi ^jw c ^i . Lu^i" i jLj oll—ji j * y^y * 

c A ^ ^ J a. ;* .* Jl cb^^llj 4 ^b^i" Jl A—Jajdl ^bl ^jJI <-il-JLi"Vl IJLa OK" . ^b^i" 

JjiVl ViLj Ol ^^jC <L«»*.Jfl:wllj ^b^^JI Ob ^>-^i a-^J • _yVl 5^^# tf- 4 »r*^' J** ,jP A^li J^ Ijg^lp 

. ^-ySu ^>ji u»lltvi ji iis 4 v^£Jb rj ji LS ^i\, jjuit u» ob 

tW^Or* 4 ^jJ&Vl eJLU^I Aii.^yX* a—J a^Jl $,& C-^w^ 5 ' I A1 * fL Jj 

JI L ^Lui lj a —J aj£* J| t\jj4&\ <Jj£ Ol c ^iljU cLLju£"V £-u*> ^ ^Vjbt 

IJjt Sji-5" ap^—> aJLrJI o La jl^J bjaj ^^^*11 ^ OK" AjI £*ljJb • Jj^i b)l i bj*' t ^b^S" 
iSy** ^ OljlyAVl ®JLa . A—~U^^Jl OljIyAVl 0^* J^ Jj y*»£ s** ill b* ILaj . Ijbr 

? -U^y oi i j£ j i j* • Jbji jiyji c~>y» Lj^i. 3jj i ji>~ 1 ^: y^ii ok"" . A_*o»bj aj y^j 

? dJL >0 ol ^*^1 l^*J 

# I # 

Ji <b^>udb L^aJUxS"! ^ll Ly^aJl ^yVl ol aJ jJ*>- j^-Vl dJL a ^rbu OK" l^-> 

^*ViL* J t w .yi,?H (^jJ^ , Ajj J)iu ij^p cj i (OjjjiyAVb ljJ y 
—-J Ag^Jg^i" bryi tLwaJ Jy>- L>»Jg» 'jj ^-11 oljljUVl cJu^J ^Jl oViLcJLi OK" ; ^yjkJl* 
^JJI Li oJJLi" j^Vl OK" lilj ? A. ^ ^Jg^i" oljljrbfcl AJ^jaJl ^y»Vl J^j ! <jOaJl aPj—j 
AP^ wj bj]aj Sjili Ay ^ J g ^^ll ^y*Vl 01 Jp ObfcjJl J 4 Jj y*&A 0 Vjbi ^ 1 ^ ^K" ? j^n 

l + + l + . 4 

t^Jail 0 l Jp^ bd« bb^j t A*w»j J^IJLO 0 l Lj( 0 ^ ^jLaII 0l ^jj 4-ibiiS"l Jl Ailjg| 4 <jLail 

> | * 4 4 

^a o^^j oi jj ap^mo £-LalaJi j^p jwJi Jp Sjiii i.jaji Sji^j'i cjk" u^j . a^^s" ^ y«i 

+ l * 

. a-—« y»^5" u^yi 4jfy"^i 

. H.Hertz y^A >jL <~>j\ 4 ^ <^y j»-pJj I^*>-1 J jj~£* c...«k>- ^ AAV ^Ip Jj 

# „ 0 t ' 
jb jL ^jp Aj jUf J Oj-W» Ji C^y* 7 L £^L-S*I ^ _^i" A^-01 Oiyi J y^A JLai 

« * 0 * 0 

Ly» ^\JI olpLiVl dJA 0l OUI Jp Lajl Ijili OKj . ^jolyl ^y*l yy liA . jv^j* 

c yi <» l oJJi j^ Lj o^yi cLUa^jVij j^ijji ^jLa>- j^j .wyi jAiib cjk" 
* > 1 * 

4 tfjLaJl 0b ^J^-I aL»I 4 LjJyj A^-Jg^isJl ^-yVl cJ»0L5" J 4 i^JjbffcJl ®La . jyJ.1 fjOaJl 

# ^ # 

. L-jg^i" ^y*i 4 Laji ojiy^b 

Jji tf*jL« a ji—J 0 l ^y^l «Li ^L \Jil^ \ ^^aj^tll JIJ—il oJJi LIS Jii oJJi ^*5 



J )*t OlS" ? *i Jjj* >tc (£*^1 *^yJl b» j>^ jte*z> </l ? **>^1 <jj t$jl*a> 

. Jai J^l dy ^ij . 5yL* aa^j j! Ja# J?J ^Ui^j ^1 ^J . ySfl ilyjb y j^- ^jjl Ob 

j^SlI 

flp AJUaJl AyyJl *^-Jl <J OyJs> J* ^ ilS"" J>jjJ l/b^i ^)1 (jy^fl *tay-Jl a*UjP1 C-jK^ 

j jbL^-S/l t E.W.Morley Jjyj A.A.Michelson 0y~JL&U JjU- Uj_lp NAAV 
# * # # # 

OJK^ il . <oy-y L*br blS"" . ^yjNlj o# yVl iy-j ( y j 5""U)1 t JJ^bLlS^ 

tACj ly juw Aob* aJ yA ^y »yjali O^j Jb Vj i Ayy* ( jO*ll 01 K luJI 9 J> Jj y~sj Aj^J aJj ^jy 

# — 

• cr 4 -^' On *Ui!l 

* # 

OlS^ . ^yil ^LJl jy^/l ^JDii A^owjJb ^ys^^fl ap y*> ^yLjA) ^,Jaa> \ ■»|Z>y»- 1 "jIS** 

^ Ajy*i)l dJub ^.ly-l ■ jy^l ^y*y ap^I^- apUS ^J| ^^y** yLpJl IJub jb£l ^ 

* 

<Jj . Ajy- <y *lll :>y>j cJ>Lt^l Jjl£ tlJLwJl ^ja ^Jai £0?j A-Jo £0>jJl OlS^ . Ja^O <yj ^y 

a£c" ^y Jau" 01 oU^U ©Jus Jpj t jjjj> j ob£y .Jui^ Ol jJL—Jl Jp <y£ ^iJJi J-y 

# 

. oU aua* Apy^j ^y-^ 

^lyNl \~pji OJJij c f-tll y l^ - -* ^Jp ^ly'Vl ASyJ- oltll APyJl Ja>Jb jl ^yJl ^Jal^J \jj| 

. oU APyH ^jf' JbcJ ^ly*yi oJbb I Ja ^ja*- ^P i) j^S Aa*Jj c-Jjii jy Aalja.:H 

* # « 

^yJl ybb y-l Jit* ^Jj . Ifcjjy ^Jl ^lyVb y>«jb ji ^Ja^w JjJiPj c Ajpy> d^bj c-Jjlill 

• # # # ^ # f 

^■lyVl ^y £y b frlyii ^ y*w t^\ t Oy<aJl APy Jy* APy bL>4 ^JLj AjIaJI <Jj! yljaJi ya*j Ji 
# 

t^JJi C A-Jy^Ji ^lyN) J*^“b jy-ill Oy^H j^" A-Jy^Jt 

^wj jljA-i I j/b o j bail <Jb*J-P'j . OyJl ap y< ^y l^-lyI ^jJ oyUaJl a*Ja* JiP ^jJl 

. jUuijl Oy 

* # # 

Ij^Py yLi d^y-J y jTbi 4. aJ y- APy {J *JZ ol frill ^ ilbr'Al yj AA^JaJl ®j^ 

lj-‘N l 0j^ J>y-y ^lll ol J5*y 01 l)li?“^/l ^JalxJ ^iJJJbj . A_jUll ^lyNl APy_*J A—^^ulb 

0» llby'Nl ^Jp L* jr 0l . frlil tlJJi <J lt*^j ^1 y* 01 c*pl)a?.*1 

lly«Jl (J1 Jiy JyJ olj <>-jll y- dJ*w* lly«J 0 0l y frUJLi A-^jJb IfiSy- APy yLii a1*aJ 
# « 

L*Jip ASy- Pi a>-^II jjj ( i]b? ,- 'yi ^ a^j^j Or 4 "* • ^ a^-^IIj a^-^ 11 dl^b 

# # 

. l^p ^iJL^_H J*c«j L*wUp iSy- Uajlj (, Uyi- kiJU—Jl 

lAJyj 01 Jj y- ^)1 ^ly^l . jy*^l <J l^f - 01 )+£ 0y*i^b» 01S^ 

S^lil iiJUb 01 Ji^l 1 ^ C-Jy^ APyJl y*J! OlS" . A-Jyi> b*-ly 1 L ^Ja)b L CJIS" 

OY 



* * * 

. jwJ ytjjj | £*A>- | JS"" ^ll SjLa^I 

c t3 {j* Ua>Jb ^ U^l »^jUi . <ij*M 4 j yj^dl oUa 5j>wJ (jLi>*Nl cK 

K/>* ^Jp cK ^dil 3y^ i ap j~» ^ (Jyi)l ^Li ^Jp Ulx 5jili cJ^ Oi j*-p^j 

j . ( j t • < 

-Uj V 1 jJ-pl U-joJ . JLJLJl aJL* jliLiJl JlJu* Jjo aij . aJOy 01 jyNl ^ 

<J c ^L-'Vl KXaj ^Jl a^Ajl ajjfc c ify* '—'V <—iLlKl tj tjvjy^fl 

t ^Jup £-*lsll jyiil jJUi ^ c jJUjl JW-j ^UJLj! Aj^JaJ 

It I 

j^l Li /** fr^aJl Jlixil iJLw* >r.. frj.i a l) Oj j., ^ 3 '' l jvp jy Nl p-XP jjy ( j 5 j^xU LL~-p 

. Ulu U iiLi 

Jji SijS' 

i^Ul f.LJ^/1 : <JUa]l A*$jJI f-lc-Jl ^ c£oU*H Uajl O^Je» jjyU (j 

-UliJ ijb ^Ja>\ . Vs>*—J ^ OlK^I c£*aJ iils£ OjjJlj Vi • 

% « * 

Oii j Ujlp . <Ju*u> jlJ V *iAA—• cj -X*-j* • oL^JJ aKIx U 

. tiJUL-Jl ijj>w juJU jLill Jiiil UK . ^jJuUj Aj^J *>xJl tiiL-Jl Llj jV5I 

? lili I j> JlJ—Jlj . Aj^J jyCJ viJU U Jl 4jj£+*M O^Ujl Ui5j 

^v-j aJuJL>-j ^U^il jiJUK c jr Oi ^ Oji jsa> ^y 5, <y* 

# * $ ^ 
jyt»y (J ,'I c i-flrU-j 4jy j>p ^i j- U^j t 

0^^ ilK-tJ iiLiJl aJU j c frUa-j ^ jjUl^ fjUaJ^ ULai«*l ^* t ^^*Vj 

oLU <Oc«iaJl ^ y* cT^ ''<** aX-XP 

4a1jc* <jUl < y» ii)jU oj^ai\ j^\y ^\J 4ll^li?l ^ tj-J? ( JUaa> 1 ) c)^ 

. J^ l> ^<1 d% ^ -X*j 

. 0^^ ^jA 4 jj\~~za j£}\ JL* oi» . 0^*^^ < y * <-* 1 ^ t^i 0| 

U-^» c iljll Jl . OjUi ^C-XP iS >*“*^ y C OjiJ^ I > Up* 4j*VI -r fla»i c r .. ? »««. H 

. If—iii ajl^-l jJi CU3*w* U| A_>» ai OjlyJl; l<^> jJ-^j t ^JV-xJ 1 If—Syj Lf ^ . k CJK" 

^UmoLI <^JLU» ^p j^Ua)1 j^p ^ Oj 

{.j^^aJl ^*X4* . ^jJXdlj >j ill; 

. ^utydl jjJUUJI VaJLj ^Jl ( j^UaJI 

f\j>r ^ t <j J-iJI J^-U i <py OK" U^* t jyjkl OjUl 01 gfc Sa >«J IKaj 

* * * 0 * 

jjp Ifj-J? jJUaJ aJjlJl ^Ums^-NI Oi . ( ®jV“ Ol>-ji ) (_^i 4ju>wJ 

®r 



f l jAsaII yA . AjjJ jUI Aj il jA ^«i)l *. .yjaaWj . y\]a 

• A*0 aJI^I* Aa1*J~ kjl^Jl aJ <^,.^1)1 (1)1 ^/CLAa J^jP ^iajl . JbcXktJl Jjjl 

• J^" <■ Aijj _/S^l (ji^Lil JLil l y&S t Ail?b JT (J «JL>“lj C^J (,_~$JJ1 At ^uJ 

# 4 ^ 

AAbM l)1 >XA aa\sA 5jl^>- ^bs^-1 ^P 5j^\<^a)^ c-i^-jaJl ^A>«Aj L*Jjp 

U1T j~*ll jjUl jju (^*iJl y* <bjUl 6 J-A jJJj • Ajill^ jJ jLir JJL^aj 

i_JuU AlS^b ^ (l)jjjlll y> jJb Ajflu l ? (1)1 ^1 t j\S*1 ^ AjjJ <JL* ^^>***1 ^-A-l ^w*l 

Ait^P j^J jl LjXP —*aJl frj-^all OjJj SiLll aJ^-*- ^jv Ai^bJl y j-iaidl iS& . ( ^**+-^1 

A?rj$ ) 4j^>fc*»Jl ~bly (1)1 t \ A * * ^\p ill—v*»jJ _ ^p JUpI «b* c ^i*il jlS"* il . 

S^U.1 jl lCj . I^IpJ jljJ ^1 ^r ^ij 4 j>wJlI 5^lU 0\ c -«Jr aS' yA\ AilJaJl Ju\y <^1 i^^Ji ( ®j |^ 
yf jl *}\ j\>*-K»bl ^J*A{ ( Ajjlp cLjlS"” lil ) «il j>*Sj jl djljjJl O-Lfe ^p j J^<* AaijA 

4 4 ^ 

cjjaJl jl^Jl Cy*~> jl jl£* kiJJJLjj . a^J?1*i<* ip^—j ( <JLs(g S^U.1 lil ^LIaSj ajl>- 

U^j jl j^Ls<ajl ytjJ t jl t e^ywaJl uJUL> C-f^jA i U J«^-^ 

0 

. Ai>-LJl o^lU oljj> Oljlj^l y\y IjjL^ 

01 frUUJI £jy ^sJc^S^ OUjJl tj ji J^j 

. S^lU 4j#Jby^l 4jjlj«vAVl ^p aVJ“U ^jf- oj^LhaJI 4jali^l 

. P # # * 

t JU-j Jl? i J ty^ ^ry jfiy y **ry y^y oi Uj 

. U £y y 4i*^P OjJJt j\yj (jii ^ i cJ*Ll*S^\ 

4*Jj*a i \y£r j^Uajl cj^aJI jiyij 5^>-LJt <3>pydl ^L^sr-Nl yA ^\ c J?U^1 jjlj JT CJlT 
jl JjU- ui t Ajy^a}\ «i j^sap c Rayleigh <3^^ ajI^ ^ 

^Jp t—Jf- U^ oJ la < tar ^jjCj . frj ^ ai i A^jil ijya}\ ^L-l ^Jp a^>-LJ1 aj 

Cilylj? Jp M <JIp cAy\y Jp 01 JJ <iL* <3^ Jl Paj^yU jP j^UaH iiU? 

^ju ^L. ^-^P -b' Ai*>U J&ry }>\ . 4-Jj-iaJ' A^-^U I AjJ>U*^I » jJJ3 ^ C....J1 . baA>*^» 

^yaib Jl yjyjl OjIj; 0? . ( 0<^\y> J<ui jv «bdl y^-^\ jy* ) U^J A^^ yV 

^Jp l^jjj jJ Ai^il4 ( IJL>- A-)U)^ OljjljiH JbLj )^-^“ 5jyA a! 1 . 4—Ai JA*11 j A^-_^ii 

j^>- ^1 (3 ( 6 ^-^aJI 0^ uJJ3 . aJ a£L>- l p *«A> JA (^3Ji g.1 t /nS \ y o^Lai^'yi 

gAy> p~9r <J yy yJcJ>\ JaU)I lJutj t ilj^laJi e-bbl U^Ap (J yyj jwbL-l c 

Jl Uutj . aAaap^a o|yljJ N aJIp O'yiy i aL_^ N 5^ai ^b! ^ yAy 

^j^aiall ^ . <*a AjI^ \bfc . (3 jj\ Oj£j V ji S-*£ •—’k/^ 

<j> ji I OjJ ^ ) ^g>vwa,bl l3^a> £*yi ^ S-*^ 

<ji f^y^i £*yi 01 yA t ^w^ tJ l Jy u ^wai Jl jl 0i-^ t3 1 ( ^*** ^ ^1 j^y 




Adi Us Ol v-—£ jb- Jfi' Ol t jt~\ jx*Z{ t (^1 . tiJLlijJ c j&\ Jj\y 

i ^y ^^AlS \ Jy AjjIT | ^*1* iijyc* A>J-t flijfc CJIT . jy JjL>0 CjhjjSy ^Jp aJj^jP- 

AiiUs> JS"" j-Utfj A-Aj ^ f'~* r <!f ^ W 5 * 0^ 0*^ bjJaj Nl S3 JG’ i ^3 ^ 

ir*J • Vy ^ <J Al c£y <~^ .sy <y . tj^l pj-aAI ojyty < 3 y? *~*\fly 

eyiaS) ^ a^^-jI^AI yy> AJi>m^«Jll $.y& j±~*j3j ^jfi- (.tALJi y»P 

. aJUaII a^J' *^1 J oliJ! <.b^Jl a^UaJI oLiJ 


S siXo\£A\ {\A^A> VvJc,. 3> *5/ Jor^VA * ^V 

* ft # * 

. j^ai\* ytit\ ^\y»\ (3 ^4^ *i\^ai\ 3i *.»— 




. ij\ypb\ ^Uj 4-£jl£jJ yJjJ ft lff" yW? Ji^nJ liilS^ <j\lLH yo^UjJl ,jyUb p-Pj 

c ^ uji ^ ^ii yui ou ^ ol y- ^ jju g?jw jtr 

l iSy* U>- yL^H |1 Ipj y\».yaSl Ip <j i5yi-l <1)1 (^1 . (^jlj^U-1 <3^*^ ftL<5*Nl ( ^ ) 

4 ^ 5 *^ 45"3^-i ou * 4 * iS ( 3 ^ *—->u***Ni dAftj. <_jLw*i ^ss ( t ^ 

*<3^3 3**^ 1 cj^ u^* 

x+ : b,*\ \ 3 dJ ji «■>>- $ ■ ^3*' V*W Ji 4 * ^ -* y *0** f) 

t APyiU lj^j^-1 j>~ 2j£- (3^ ilVl G-La jLlpI y^jC |^" c jA Ull 

. USlpI ^jl>- ^Ji dUj 

JtA>* y* <1)L-J-I (j UJL^i -^'3^ *4>-l t 4^ X? -U^l3^ ( £ ) 

. x^\)\ UjU %>y*)S cJ€JA Ji^ 

4j\ji (jjC+*\ <JLa£-\ ijyO^\ jU t <il?l>- 4*j»jNl oU?ijjVl oJUb jl JUj \^i ,jw yl) 

* <* 
yvi^—jJL 4>m-ftyJkl 4»*)\pj jw-jijj ftj-JaJi ^J*~ j** <—#L*i^! y»j . UIp 

. la.AJl JU e\)\ y jJjil JUs>l )\ 3^ • {4*51 l-J- 5 <J ijy C-iUajl 
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«A 



<Ue>jUll Jj&dl 

0&^ ^ L»JLp ^ Wl tbl jj-oai 0£^ ^jA ? <A»JL>- Lc lua Ol 0£* L y* 

LU ^jJl ^^JlisAl j* a«ll Ol . liAAj liljJaaA t>£^ UjJ Oytil c_~Ui* <J Ob^ jb-^jlj ^j-ij 

4 J AiiJl JJu6 lilJb ^Ji*Al 0jiil <J oNNl |*-p>j • • *—Al i bAj ^ (j-AJi 

. \aa S^ycsAl *j\j?r\ ^ {j* Oj^i N Jlij y*Nl AjI^ (J Al ^p-J ^ 1A1 01 • A-£jl^Al lu>LAi 

jpr Ol 4 LO»L jj t J-^’ 4 aSIUJIj S^lil JL*p 1 (J Ol—A ^jA 0 &^ 

Ob^bkAli . ^jbjyill ^J\aJD ^yyy ^1 4 jj\ j+i+J^S a-^JI^A! Sjj-^Jl ^p ^>*iJI ^jwbj^AJl 
Oj^ aA^aAI ^lz*Nl Ol. ajj!j > Jp ^jwbjyiJl OlAll Oljtaj-Al 

4 OljJNl ^>-ji 1 J+Z~~*A UA? jwUoJ AJL>-1—Jl A>fcfl^ill Ajllj . a_A ia—J <^1 AflfU- 

jP ifJijtzA j£jb j-Uoj JiA^dl aSUAI jL JJUJl J^AI ^1 >Nl oySh *A* juj; j&g V 

. A>-^lll dl\i\ 

A*£jbjJl { jy»j JL-br ^ Ij^Jib Ol (jwb jbJl ^Jp ^--**1 *bb . ib-gAl Jjl (Sy* Alii t ^>*i ^ 
jUkJL# 1A^ LtJ JkSj . a IS* ^Ali ^ Uil^ A-jL^jiil ajLaA- 1 ^1 t ^ °<To Ai*j t JjL*Alj 

dj^aJb 4 —*-j JO*J c W^/^y £J**3 ?*-) dj^aJb Jl? • OUb^ j 

^P 0JUJL>* O —A 0 ^ ^ A-J^JJ^Jl AaA 9 Awb ATlt \^\yAAi ( A-^*>l^Al yS- 0-b^A-l 

. ^>jJI Lclj Jlj t« jjjip jy. J-Ar! ^SCJ t 

I jjA- 1 jjALjyii^ 9 0^ y V"J*^ ,> " ^ 0< oULi^S^Vi oJA viAi 

^i 3 l JJ tiiJi y*i Ji 0 ^- 5 ^^! JlT . JA>*iJI ^ jAJUj ^yjJ jp AAi JA \jl£ Ui 

Uj ajjAJ^ oUUjJI jwAA ajl* Jb V ^AJl aT^-I ^Jai? c ^Ip 

* * ' 

W.Heisenberg £jyji^ yjA 4 ^-U-l OiA>Al jiJI j\j 01 ^UaA \Sa j\A ja 0^ . \Jk^> 
. « U£Jl 9 J Jij^} Vj ^ by^ AJAJ S^Jl J 1 4 N.Bohr 

. AaUaAI AiUaJl 4 t-jUtiS^/l (iiii 3 jb ^ Or* 4 O^W-yi OlAft 4 -->-j Jlil 

JU^yi 01 4^1 . \^s-y^jA Xhaj olJb JL^il aJUp 01 { J>‘ 4 JUaj JS** j j$h>, 0 K^ |%^ll lAa ON 
IJLa Ol^-NU olT . 4^14 sji 01 A)t lil AilUil ^jA ^Ka^ \f (, A>-L 01 jl 4 01 Jb N 

Ij^ -L^j -bjl li| < 0 ^"^ jiP jJj^I^AI 1 A> . a*/«jJ 1 olA -1 4^^*^ j*-^ll 

^1 ^pj«^l 01 • jly****Nl ^ l igZriPj i_juAj jaS j l^l ^l 4 3 jA )1 -U^yi aJL*p 01 . OljAJl 

oljAH Lj^ ^ l^Jlib ^)1 ^ oliy 3 ! «A> 0 l 4 Ip |»-^>»i 51 (j^J? N oliji A oljAJl 

. oJUfc AjbbsdJl 



t i Aja* <-jdaL jjj Oj j> C-Jjl>- US' iJjb ^Jp ij j^9 C*jS* 

. oAa i Sijij if*U\ JajiiJl j| . liJl \j\y>- <UiJl ftjjfc jLipI ^ j+Z,~J Jt £JL£jC 

^-U 5 ! j[ ? ol;ijl iJi ^ J*> • «jsUaJI kkill J 1 vilJ^k l*u Jpj 

. Ljl jj£- <_iJlA d'S' li k&a Ip ObjA> IfJ Jp^sJlj Olj-Ul 

<JuT (jf jw *^Jlill J-^iJI d*UsS*\ Uai JuoliJl 5_—M*iM Jy^iJl J^j*^ 

^w>i . pb jyill SAjA^- <w>Lj (jylji OUuS”j c pyJaJJ Aw..jail 

-kAA-l OybiJl . aJj-A ^jA 0}j9?ja jS> ^ ~<>ry k <Uij C-JjJi (J jy*i tyU\ 

IAa oS" . Silil ^C4 ^JpU^ L»Aip Liji *)bj 0| . ^y-~AAj U- jll Ai^bJ! yp jju 

. ^CilS^Ll jiUJI JiU- L* ejU^I 

ii^Ujl i^JUj jy jjj JLil . t^jjl J^aA-I S-ilil ^jP |*J^ 2 U* 

kiAb . SjAJI yp .,<all (.yU] AjA^- |».yijjli OjAJi ilj\jy&A ^P A^-jll UH aAjAA'I 

f-yU\ <^\ __ jliil yP j Jl+ 0 j ^AJt tyUh ^ ( <ULJlj A.l. k l jl^il yP j^t*aJl t,yU\ ^y*jAj ^ 

^ SjjJl 0 ^ tyjd} ^wjaa.lt 0 | . l yw U) cIjIjAJI ji J)\ ^*^P jA.^ti ^JUI 

AjjiiJl <1jS' y >JJ 9jy*& (J (ji-Jlj_)yail cl»Njl^ J-^aiJl L »1 . Awiaii* Ajyii OlS^>- 

d^UL] ^ ., ^i iliJl OjJjUr (jj-JtjjyiM jK^ . ^i-ioj ^ 1 jL>w#Ij 4w]a.A:U 

ol AjaIH Awgjkl olj oU“^ «A^> CJmJ Uj C AjcJs diUU 1*^1 4^1 i il-tul ob 

. ^jyi^JJ aJLaX* 3U-li4 CJlisi C JUj l5vJ y\ fj C. A.t^n 
JjiJ ^Aj . ^>-^1 ^A A.wjaaT lj-'l . cjUait iil>- ^3 ^ <L>-Sj^kl dJlA ( v f ^J 

. /*a\\ . AjAj^ |» ^> ^P i * ^ tbJjcH AJL*^-’U . A4^\j14 ^1 

j* Ji 1 jjk>l f^f'l a[ . tj-klj S^lil Ja- ^Jp J-~- ^UUJi 

dJLA c-^Pi Aij . ^yf- Jj t \jLii iii>- iflf -y C..*-J Asrjil 0 ^ 3 Ifi^ J^-j 4 <>-jil — Silil 

A>*^j Ia^aj . (_£c ^ 0 ^ 1 * ^a 4 a^ 4£ ji Iaa ^ 5 

fr UAi j \£it J-H Jsl 1I Jl oaIpj 4 ( * } IjjAjj Up f ut jt^U I 0>!l ^ JjVl diiJI fr lJp 

• 5 br' » J 

. ^ JtoteJfij SJbA^I . .JUaii AiU ^ ^ Uut IJLa ^ 

C^s* 3 !-ijUijjya]' 5AP^P- L^P^UI ^ Cr* UiJ diAL^w* jlS^ 

. O^Jl Aj^I S^J ^PA^> yw Aa-lj lA^yi 


ll^r-jj . lf>wj l^jlp aJ^j Up ^UlO^I . Jji^pVI ^L-t ^ UVl y iUo- 5lyl ( * ) 

(r ^ 1 ) • J^ 1 > ^v 5 4) & b 1 ^ 




(J V)!/****^ (**^1 ®<jy iij-i-il O^/jUM J <~jj— ^LJI Ju^aiJl <jj 

jl^iVl JL U^JS" ^ . Jv-^jUslI J>*yUJ Oi^j Jj' jy ^ dJL;l£-U 

Oy.J <^bj!r*Jl ^ ^ b-ijj uV ^ ^Ji^r J-^»Jyj <1)1 . J*jJJ JUj ^1 <CJLi)l 

. 3-La* ^-La > Oli jj^vJ <1)1 Jj V AL* dli jL>-1 

\y>^> j£ -b-UJK" i ^*5b ^6 . M.Planck <ik*5b £• 1~L Li*a3 *jJU IJLa o| 

ijfi) 9 <j jl Jl lijfc u^*>b C-iJ Oyjj -L*Jl AaLjTj . ^Jaj ji-io AiUi^l Jp yp -Xi <, <il^L* Jp 

. lil?L>- Ll— \jj£j»j 


aiyt o^a^r 

I 

J Ajj -^11 SilJaJI 3 j J ' ^ Vw . t g.lj>^_— ^L*P lyl> SjPLjaJl a-Xa <_Jw?^ -Xa olS*" 

<1)1 <J c (Jib c Vrjil OSyU J ^/a^l ji-J-l 

jp Oy>*P c tUaiJ1 J (J^bij c$>k> S**~ Cf' ^ ‘ V^bjl O^Ia* 


# I I 

. ^L-orVl ^tAyS <—a-S^ <—iyy <1)1 JL>-1 ^Qaiwo |i Ij&aj . (iJJi jwj#j 

^Jl jiyVl t^JLLj <L>-L—Jl ^L—j.XygT lilij ? 5j_L» iill? 4jjlJ“1 iiUaJl <j*4> 

p—J <1)| . aaIis^ Jl-zZ-j* Jlji?l lyrj { jf’ » j -Ja ) ' <1)1^11 <1)1 ^-La £^*A*1 il)^ ? 1 a j-L^aJ 

I # 

t^LaJl L->1 >-y p—i Jv J«, a3 . 7 ^jJl ^illl ^ Jjbl Olil—JT \ 0 i aJ^xa* ^-^1 <j-iaJl ul>y 
oJLa L—iK"" . <*J^JaJl 4^-jil djj^J (^-Ul jl job'll J>\y ^l^jl A^jil J^i 3 


IJbj- ejS'yt 


, 4-i i^jil U c-iLiJ^l (Jjj^*j <l)j— ^ J" ' a A c- j«^al l tl)l 
. *^ry Sybil? tyjd\ <1)1; ^*j 4*1 C.>w,«31 Ji CjlS^ £j-jail <l)ljj! <1)1 . eJJi ^ V 

jl 4 ? 1 .^all t 4jjvAydl ^Ijil Olj^U ^1 SiL>jail 5jb^*l J y>^5 oo-S^ Siyc* SJL—Al 

. £jv» Jl i SAjLJI 

J la3 1 1 1 ^■ -. va i ^^1^)1 ilu-1 ^ ^ * * ^1 p j JjVl <l)yl^ ^ j^P ^1Jl J 

ljub . oliNl AJbjyiJl Ocw^rl A-Ljapl ^ <^^4 -Li->- ^1*1 S-J^P 3d^*P ^ (jyu^Vlj Sjlill 

<1)1S^ b» <w<j>*J <w?bj aJ*p <iJj^b ^pTl* ili-/yi ^Jl <iJUi <J . p-^5l -Xaj ^jbll 

0 * 4 

<3^* cii Jj>uJ V iill AS* . « <3ji i 

^l*b t <^S?bj e-iy y* yS"1 tiJj^U jJ l> ^ 1*1* . <jy^l l*ly V 

^Jl iili J 4rtjb jr^iJl Lfc^A-1 ^U1 <*iy|^]i J| iiJl^b L ■ ;i>* 1 ^A A^l-XJl 0«XA . JL#c* j\P ’JsLi 

ji . I -La— Ul^- I <ub aLp U <-Jw?J wli t ^1^1 AL-o dUi JJ c <il5*>b <1)1^ . ^jlall ^jl^Jl 




vL^Kj 

I 

01 J#y ^>- C 4ix*u ^ . <U*i i) J* t J-& if 1 ^ eJL_JU5^/l IjL* S^JL^ 

yvi . ojy-^ viJii -Uj ijj>-\ | SJL** AjlJu » ^yjij 3 £j 6\ ol* 

U»i>m£* LCi£*l OfcT_ ijlJlVl jjUf Jj 4jl . ^4>ul)l siL-ij ( | jlj ^jSvj\isJk! y^slJl 

. I ^ijA^-1 jyijl ^J9y*a£-. aJjJL* | ^1 jWU <J 4-Pj li <_jU^SU <J 

jjJil ^y* £jiL-l 3 JLp Jjo ) I 5j jW“ 4^v> 5-^Lc 4jl]a>- ^ 4JL* ^yyiP- Jju ikli-l dJ> ^jj Jij 

. I ^ Siill ^Ul ^xJ olJbj ^UaJl ^J^-l <JL>- (J JLpVI 

iiU* jX^gjj ajj| yM iiUaJl yaif iolil 01 Jb*-j \jj* C)& I3U 

jy*a£ . tta AaSjZa j£> fjj C fjj j£Li*f (fS t diii JT c i-Jj-* 

y* <L*—iiuLiJl Sjj^*l UL* JjLi . AyJtjJI ^ JyJ&i Ot jJL* >^JD»1 <3Li^l 

0^ Xm» . JiSJl ^j-iJl JL~- ^ 0^ cM ^Jtf . j£*\j ojv£: &U ^ oL4> 

lijl^il ^L^saj <Jp jl oly U ^Jp oiJaj pi* J**j c OyJjT i 

^y*"**^’! »Xi o^ijkXi-1 6 iAA 0^ 4JS^ (_j»y L*JL*P 

. UlA Jp J UaJ 

nr 



i^yS J OLa*- 


l^U (J oL*^>- ^y fji (J 3ji£ fUl OA> tilil c A--OlJ' l*XA t 

J oyuf jji Iywv< IjL-ioJl «.lil ^Jxv- ^P j-~.1'~> OU?y* fry*J (JJy O' ^iy? O^' vlJLi N . j5"1jJI 
a^UI ol£>l iOp *bj» SJi^yi JO.yJI A-JUJI ^ Stilll ol~^l iJLp jbjl U5j . till ^ oL^U 

. ^OyJ jl . A-i<*yJl AjUJl 4 J 

4j\ jyj Jl OjP 3y>*Jl j*i OJlIjj frill (J o J aJL * -tf dllL ++*> - y*+ O' jNl ,J_-£ 
ap^w O' vlJL? N iiiji* ol£y ^Lc O—Ji IfLT 4Jl O' Ciy L r JkJc ^ f • *£y 

Oyj dJU* jy$j£ (jw 5y-iU 4 a3^Ap A^l iMjJb ( 1)1 jJLj Nj . 0 'S"* ^ L5^\— frLil £*Ja~* ;>yJ 

A«,Ja> JijJOu ^jaJ JLi . ^lalJj ^yP O^yJ -Aj-Up . 3y-?xJi ^ oJaJL* ^gjl ul.^1 

? 0-A>- liUi . ol^UT AbU iyv ^ C y I Ol£y 

till J>yj AJky Jjyj . frill cjJUb U •*U*A^£ . <S y*-' uLyO>- Aii>- yj^ Jyj iiy <Aiyj 

O'j frJa^ £y*a iliUI ol£jll < 1)1 SyUaJI dJ^ **_—* 1 y . y\yr * 1 ^ 0 L~L*ll ^1 

(J SypuJl PyJ l SyUaJl jJ>^Z* OU-^J“l y* IJby* yjfi >yu . iLyU y*iJ' 0& aJL^U)! OUL-II 
yy (.iJjl ON' 1 -bJbr- y fryA^l ^1 ^ ajvUI oUsyll* fr^y-Ull 0LU1I jJI lj* 

01 ( JJi «Ajy OLUil yflflj ,jy>- t jjt (-y £>•*£. tA* . J-» if * J* ^1 5j*3y 

Oy oliLJtl ) i^-jll JlyUNl Olj pby olylyJl 01 c£y . oU=jll ^Jp ljl» -AS I jpj 

s** 

O^li^ltj t ( 3 *^ c 0 l««^aA-l . y?-L*Jl ^vm^I K yi t O 4m>«a)I dyp^-Jl fr«XA 0 | 

Aj^VhJI Ol^v>«Jl ^yp jySJ ( <*«y*^3l frj^>«Jl | . Ai>x*«ll frPlll yP 4JL1U1I fryjail Ol^y* 

O' (^1 C CLw« 4 jL>*I~-I I 3ji>yJl O' l^NjI l yju^ki iijy^ll 

^iiAllIj frjJbU O' jjj ( ^jlyJL^l c-JjjL-b N CfrUb ^ly' Oljy- cyyL^L ly> (J~J AJyOiJl OWjll 
4yiJl j^AAJ 4jyyll d*XA O^ly . iiJLlJ 3^yj 0y^ L*JUP Jyl>l 0y& d^cxjl iiyL-» ^ 

5ji>»JI y l^l Jufi juJcs- O' (^1 i Sji>»Jl 4 jU»w-Ij yJ\ <jv aI ^Lail 

. ^ja^w* tyyJL-L ^a^-l JayL- ^yp AiiUl ^lyVl ^'y' t AjiUjl 

O' jJU . (m^nImJ Ujlp 1^1>«i^<I oL^j < J^an» Oy^Jl Lj^>»J aJU)' i-y>«xJ' ajOJI Ul 
ON c AjOaJl frJ^ N AjpIkJI 3j^>«Jl O' Oi*" ^ ^r'y»' J^P ApUfwJ 3 jpU 

^jy Ul . ^-'yNl *xJyJ aIjJlII ajIUJ' j'JuLcj S^oOl yUo 1^1y'yj Ij^i ^lyNl JyU 

^Uljl ^ Jbly yy ctili J-Uj Uj c JyUNl A-Sy^ll J'yUNlj yai^Nl OlylyJl (Jl A**y%^ll 3^o^Jl 
Lc A|W (Jl^l -Ajljfw U»XiP (JfrLjai U^Up ^iliiJ ( ^^.aJ' 



. 3jo*-Jl b Ob j** OJ JjiP j^jaT it c A^ibJl 

\jjZ>m3 £^^>-1 • <w*;^P A^jl^^^Ol Q<Jq4:H A**>«a 11 cbbrPj'ifl dJL* 

* « f . * * 

*>bp i j~J jyL^jJl ^1 Jj>~\ jl IjLiL Ol ye i JLj > r^' Ol~*-bJl jf' 0_j>u £j*Jlj . Ua**w L->1 

< < . ' i t * 

Ol <^1 . JLi j£ Xpr ^Jp IJ^l-J Ol l-^s a~>Lj Aj*)b Jf Ol vilb . jwbJl <_£jJ L^lp 

« « * * 

p-Ajj*L>l Sj^Ux i ^Ljb <^l (J U<a#lJ Oj3^Ua> UwUp f j^>j M ^jwLjyiil 

. .AaLJL* Am^Lj Ai^b 

3j£# 0&"" A>-1 J^il ^Jp lyf b . b [fijj AjJlJiJ Jlj>-Vl oJLa ^ AJUlli AAj j^\ 01 

ij^i CJlT . Aj^Jl^Jk! UjJI ^ ^LJ ob js* S^i c aJ^ S^i i l* cJlT . aj-uLSJ 
. A^-jil (iilj j\y uy.J Sj^il d^lil y* Ajfjil Ia.JL*jUw ^Jl AlUaJl Oy b Ua^J 

aji ^ v j\ t ^ iiUaJt < aiiyt 

l*-f* ^yaibJl I *bh ^~*oaJ OU Jl3 Oij . A-jSvJlSsJkl N tj^all Ol 

j£jL> V* UjjJUtf <^jU jl Sill! l^Uo^*' <^jU t AjUaJl ol : Aa^jil ylyj AiUaJl Jv Ai^jUU 
3 jIj| ij ^ A^hjb^ll 3-ill! ^Jl AjjI^-I AilUll Ol . j^UoJl *j-jaJI yljs* <jbi> t aJ^O* 

OlISvJ JUJ1 yljxll ob r'l^Vl 01 t^l . l-i>* aJIp a^-jJ 1^j1j>- bl N| yljsll aJU- aJj> 0» ^1^*1 
0| c a!?L-»j J y^i jy~*^ 1 IbAj . ajs^L JjJjs- aJIp a31U 

. ( h -f aJ yj>)c~> li» j^U^ll p_^aJl ( frequency: f ) jhy t\^r ( Energy: E ) ^IU31 

. ^y&S j*a*b\ jkj\j i E = hf i jy** *aJ1 1»A-A j OlTj 

OyiwJl A# Up cJ€ bi y\\J ja j^uii ^\ d^> y uu jpj. ou ^ ^uii yiyji 

cJlT oij c dJW* is>U ^-w-j j^^jUI ULft ^ jtjl^Jl c h c e.—lull c-jUj . Aij^i lc aJIp 
ULa ^y* a3*>Uj iai Ljj ^1 ^sJl^Lll ol il . b^-^» C-jlill lb* ^Ji* 0_^VJ Ol t»lx 3 -Xj Jj>- 3 j£j 

. a^UM A^j*>0l AlUaJlj eyJ*) 1 yV u?. Js^l 

4 0 

• jW- 4 jW- 4 jW^ 4 bj—JL* 6,6 Vi • jJu# *Js> oL* Ol Jw -UJ 

i^y&S Aiujjall C—bl 0i| . JopJLj a^*^iJ aj! JLp- 1 li ^iyo N Ol a>-j-U 3Vi 

. jijt^\ 0yai' ^ O^OiMl 3/U- J^V^- C-lk Ji fj^xU 

. l>V*« yf' ^bJl yljill Ob A-J^Oail ^V^l j£ t E = hf l aJ^I^* O«AaJ 

<*£ J&ry y _V'*b < bL' I A^s hf t^UaJl jljiil Ol lc : aIaX* SJbJL^ 3^3 Uajl O^-U If 

dij&'j Us* i*ry 4 ^Jl yu.il jl* _ J\ Vj 0,25 f ji 0,50 hf Ji* 

* * * > 

. A—L.^1 iiUaJl c 4~J0 I UU_>! VI OjSv- 



^ # ^ I ^ 

-4-iUaJl OLjJ-l fljjfc ^JA 0^>W» blJlpI W-l^l 4 U AAj Joj 4 jJL-,oJ diLil 

. aJIJu ijlJLi* La ^tu y Ui fy . ( l 5jj-^il ®Jla ^ Njl S^£i C-iK" 

pjjo- Ob 4 4JU&~ ^jxaJ Nl ^wLJ N u.yfl* *-JLJ 4 ijyc* ^1^4 AiUaJlj 

^ # 0 0 

<Jj*ja}\ JjrliJI SjJkl p-pJJj U<ajl oJlAj ... cL-tt Nj Vj <1 ouaj N 

^ ^Ui bJLP ULaj 4 J jb\ J >*~.Jl <-^oi ^Jai ^a‘ ^pI ytjsJl yjjsit Ob 

oU W . Iji* j-Uaj L* ^JLp ilii lAj^Ja ^JUj ^Uil yjjlil £\y\ j^+1 J ^JJJUj . ( Ol—J-l ) ^aJail 

UT ) . aJ^JI AiUaiJ 4 -Ljc- l«J ^jA \jg£ jiLdJl IaO^P ( Ja£ Lf 4 J**0 1 { JoJ6^.\ jhyW 

C>1>ji! Oj&btl La jaj. ( J&\ U ijA O^P abjl iiUaJl OL-^- Cobjl 

. bJkP jtS*! ^piub^fl ytjsJl Ob 

. {£j\ j +2~»\ jj-W? ^Jp u *> n lM E = hf oU *X5J 

Apfy ip 111 iwjxaJl JlU Ujlp U Aj yj»i)L -W^i Ol ^Ja?.««j[ |i AjV 4 Aj^J aJ 3jJLi^k Jl If - 

Jl 4^1 4 AJljil cJul? obi*l <Jp I^wUm* j-Lj OK" tiJ^j AiP |*i^ tfj-sJaii Ol <ilb ^P Oj . *4y& 

j~Ai ^ £kait jbu^Nt Jj-i) I )a^la 'd€ . *A> <^oji Ojlftj dj} JT 

iijLL* aJjJbf- 5^i oJl£l 5^* Jji UJ? ^ IUa . iJjiii tj+Ja}\ ijUaP 



no 



^ X? j*-Pj 4 Jl aJ*>Lp C->*^ jl jiT f 

t$ <J/^ «j^IU . ^ ^1 C.1 m 05j . <^ail iijL- <J U3yu ^ U <J 4 ^£jl£w* 

A^r**^ A«« ya Sl CJU J-SJ . Jmj l^j fS?* ^ Sjj-*a ^v-j£ jl A»-l ^Jfll*w ^ |«JUil ^jlj 

. La>- ll)IS^ l*LiAA 4 l$l*P <3 Aw^yg OjIS^ . AjJ^il 


Jai^uLl dJLi% 


<JLL- t ty^ylP. frbjyi!' 3j < jJUJl <J £->J JLil . la..-.!' Oj^iyO JA LjlP jJLj*^J i»LiUly»l 

N Ajl A-i ^ j£\ . ^*j+P U-i»bj *b> <-)^ 4 t^biu-y* Ul*^ j^i*-jOI IJLA Jb£ ^ il . a 

LjNjU^J . AlSLi ja j>-\ jy*A* if \j *ieuj J>- j\ 4 Jy6\ (f\j oj^j Ai^la Jbry jij . Oji jJ 
y** li £j\Jup\y* N 4 OlyyJtJ <Jjy* C**»J Ay*j^£3l ^L*JI A*yaij Ay*j*^Jl 3^>*Jl a-* 

. A^i—ll Sill! 

ja '}t (3^-i UJLp SjLJJ ^Ja3«U ii^JLJI 5 ^j ^J-iJ ^y*a£-. 1-br l]xa>xl« JJjIAj «^iJUJU 

Ail_JL^b aJUJjj ^Pj 4 Oli Jki jtf cJ^Jl . AjjI ^-1 AiUaJl _s 4 y*b jl jlJLw»b 

JST 3-bJlJrl d^jjJl ,3jl 4 Sly*- Av» lCj lw< Ay* ja*0 1 4 ^1 LJbjrii Ol . ^0>«-iJl 

j^iyO ^ Sijl^Ji B AilUiJ 3JUJb»- SjJaJ Jalylyol jjl OlSj 4 O^Jl AC - ! JfcT . ^JkNl 

. ft~*r 4 J^v 4-iu!t^l Jj ^ AjUa ^JtC E vlJlS^ . tiJjtAj 


OjJjiJ' JJj* : ij,yfi {&*ji jjtuiyl 

JLi* . AyjluVjNl A-^Jl5LU Sjj-^aJl A-JjjJI A^l^ll Sjj^aJI ^*3 

^-pj 4 AjI fljl^il ^jfsJ . fr^sdJlj SilLl AS" y>- a£. ^a\ ^L-l Oli 3 Jj-L>- A-^Jl^y* 3jj-^ 

|I oliLAl cI^LjIaAI ol «xl^ ^ ; .^11 . A^^yl>w* ■ 11^ 4 

. Ji JA \S If JaJ 

ObJaij <L~j£ . A^sJlS-w* ^P aJj-L>- ayij«-X jjJb 4 A^oiJ ^UJl ^ 4 ^ti i^lJJj> 

U^»Uoy*lj Sjl^l 3 ^JaisJl 4 -—y* Jl • aJ “* p 

. Ajjl/blj Ay^voll AjlJaJl AjuJ^ 3 ^ 4 jJUaJ ^)l ajv^-ll AolJJ ^ 

* * < < 

(J lp^Lyx* 01 4 ij* cj«s<aJl (j A^^ll Aj^iaJl AjJ ^>-1 U 4 U AijJ^ 

Aja^JUl JL*^- lil ^^3 ♦ A**Aj olj\i <3 -U*»j lil Nl ^|^*IS^ ^Jaj N 4 ^|^*l 

uL> £jA APjlya> Obrjil 0 JL* <1)1 4 A-iK" SJli AjuIia ^P Ay^yaJl OU-^U cjli^ 

. 3 Ayj-> 





A * 

4j*%Ayd.l ^l ^ Sy_$il S^LLl L_> L -»p ^JpLaiJ ^1 ^a oLm^I oJLa Ol 

jJUoJ t ^.,<a> \ Oty_fll Oj . oLnjail)lj OIpLUaJ^I <_....«« jA ULaj . 

oljil y* ^*i-L** OU-Nl j^J c a-^I JjJLiwJ jtfUJ-L S^ywaJl oUj^il C-^ bli . iJjJ? oL-->- 

. c-L-iil C-y^ai! ^ly»lS^ ^ £*-JaJl jjJUS* 

yja^ JtT . <-£LilSsJ.l Sjj-^ajl ^y*JJ jjJb £-*aj 01^" <j! ^w?lj Jiijl yjliJLjl y£j ^ 

*jp-P 4*Jfli c U <*l>- y* APyu^a* 4jjJ cAsjyll C-jK** . Sj^aJl tjJUL* jlM ^ JJj* b <>1 
. i#U»j ^liJjL 4 < cua » i)y>«z» t 4w]a» Aj\ 4l»uJ U JjiiJ ^jaill dJL*j . E oU» oliM djjfc y 
e,L*\ ji Jif <Jpj Ia^Ijuj UiLCi ^ aJNjlU c quanta Uy*$* ^iaiJl «JLa yH <jl ^ 

. JuUM wJULj y OUT C aUt.-* 

y^i ^J . 4-yO*Jl Orytyj JjJUsJ t E = hf jy**»ill c-x>-yC <, Jly U 4wjfl» 4>li» y£j 
CJ&" 5j_^ajl oJLa Ol y* Jvb jjp i> jj+? 4j1j iilb jy - * & jL^VL 

, jS* l jii jw«A C. 1 »t>> 1^1 Jg y a^Jl ^1 Jjyi-*' 

<Jy> y Ol J>y^C *£;l-Jl OJLaII ^jJimJ1 y Ljji 0*^ l«i* 

^Jp Ls4jI Sj^li yA Jj t £*AyJ N 0^L*11 Ol . ^yJa-Jl jJULr ^Jp 

<o^U o^*- 0 *- ^aj c oL^l oJLa 01 jj Jij . SjJw? aj^L* oL> SjJ Ua * i jLJUJl i 

. <JLm tjjup <Jlj 4J>w« JT jJJbc 

4^l^-l oUaJl 01 yfc JLajII . L^P 1^.1 yo^^ill JL» y ibj J^UaJl 01 

i-J*-ii UiJL* OKj OjuII ^jl>“ £*-k* 0jy^)Nl ol iiA)i . Ia^JLoj y^ ^1 iykUaJl ^ AjjjyO? C.->^.1 
. Ai^Uaj 0i Jji 0jj^)^jJ oiUs JS*" j4* • «*iA ^ il J U ^Zw ^ysiaJl ^JUaJl . ** 
Ijj^P . IjjJL> 01T E = hf yillJLjl ^1-L>«I^1 Ol 0^*?1 j jyiil ju Sjy^Jl y-iJJ ^jJj 

c 4»>i i ol^VL jycS ax* iflta.jliLl olijjs^iNl iili? Ol ljJi>-N OOaII ^Ja-- fj-/»^l yly 

. Jil yly ji yA jJl y^^l y^ ^lJi^S*<*l ^jJ c ibyi 



I 



^jj>- U . £*\ijiyS\ p*\ fy£ Jp a*j jlU! -Ui 
JO <J £v , '-'JI js—iiil J_aij i photoelectric effect JjmII Jii 

. \ <\Y > f U J<y SjiW 





L» j~j ^ kii>^ <L*i L» <lS"Li 

i, -.■>-. ./■> ! . i S* # (3 5wljJL>- 4X* iA^ itJJj AjliLi^^b jf ■■*! t ^1*# 

JT j _<lAi*Db jy&> if jd-^M d*Ap j[Sj)I\ 

f Jbf 



Jw "<j\yuy j^p —i^ 

jy^\ ^X. 

-- V* 

. AjVi* 0\iu«i 










: cJtt > 


: Sjo-ip *y>t ^ cij JU- 

yv" 'iilj 
< jijUJl OtT Ijj Upj 


Lewis Carrol 



^ s-s6 

c^soJ! ouJ? cJK" ^ ^ ^ N ^Ip . ^-U-^l yr»>- L**>j Jl# ^LuIjjIj OK" 

. « * * . 
^pJto 4 A->-Udji a-**^ Ob Or cyb all . l-bl jL* C...» :d Jtf a*«j*>JI 

^lj <J)\j j^£}\ 1 (^»JL>-lj ^jA A-PjVl <>L>».j ijj]alA oUlftj (_£ jJj . \^j\ i U 

5—*ljjJl aJLjL^ a*<>5" iSy** Ab-^Jl ^ ^Jl oljWl ^ ^Ky^SsJl £^lyi/^l Oj;j^s ct*J*Jl 

^-1 A-PjVl d*i* ^P ^Jt i j\}aj U* (*^“^ (£ Uxl Oij • 

. ti j^-J! I 

Jl^II £jyiiVl a~* J*^ > fb- Ojj^Ml cJlJL6To j J.J. Thomson Oj~i OK" 

*l>y$£)l • Ijb- W*"y cJ>L1j 5"V! U> ^3i uij . ( lx>- a-**£JI JJ3 ) jUJI ^ 

» - « * 

£_UdJ 01 Oj*-J^ £^Ua2**l ^>*lj ^IjOw* bj . IJbr S^O-^aJl <UiUJ o\ c —Jrl oJLa 

^**Js-l lj> 01 Oir* Xj . AibK" OjjSWl Al>m-> IfUz^l oLijj\5sJ^(l yA AjLX j* A*}>“ 

^ Juw? ^ill Aj !/ by c **jy>A 3ji tJo-l 3jii . jUll oljX Ojji bj i-br l-a-a>- 

OK *>Ui < <*LJI f Jjj . oljjJl (^/•A’ljsrl oLijj^J'yt 01 L*-J* lx l^xSsJfcj . Oj^l Ojj 

^jl>- jA C-J-iij Ajjlp olji C-J iy Ui ^}Ky$^Jl ^lyiiVl a J Ujcu** ! ! i-JKj-f^ll iiljaJl 


Sjlil ol ol Uiajl J^s-iail ^y* Oj^i Olji ^ AP^U-x* 0_^J Ol oilll ^ <j^J^l OK" U»j 

OKjj^J'Vl Olj jj^isJl J^AaII y* OK" . lf!A>- (>_.. I? .*J OUjj^J*yi OK^>- J.qA; Ai>wAl 

* * . * ^«“ 

U AiS^li ^Jp t oljljU'yi «JLa y^U Ol 1 OKj . Or* - ^ 

JlJjup (^*ill JlJ^-Jlj . Aiji^lj W*1 ja1 jSj/j aJIj yf^Jt Oljl^l 01 j y j* 

(JljJ U oJK" A-jtijyiJl oLU*Jl J,1 A-jJyjJl AjJlU^I SjixJl Ol j^Jui Ol v»-*^ 3t . jJUi j j /*~ <*AjS^ 

. E = hf JibJLjl _ y>* (*-^b at^ 

Iji*-^ OK" . jU^u—Jl ^ jLt» ^ tyr yf' <X>y Uli U ^lai OK" . Uj^x* ojJLJl OK^ 

3^ ii-U; eJL-jr Jjj! ^Jp jp\ : ^ U Sjjil yw» ( jP 3 A>-Ij ^ . Ujj-^a7 ^.w.^aj OrjJll 
l sj 0( ^ J raT . w tk>«^- £4 Ol ^1 Ijs# Ol — Ol ^ Jai>« J (il»lj c j^a 

o^5" b=* Ol *\iy tiill ,j ^jol 3 jLa) 1 . l^lji <^*^>-1 a** 

3^ 3 J jjl (J js A*0»jNl 3^J1 fP*>- £>■ ^iiT ol < r J^. • Oilp y>jb*A 

. oKjy^J^|l c-a- 5" jl ( SjiJl a-JUJ bU *0-1 ^Jju ^ Ol 0^| c^«p ^Ai! o^Ip <y j^a 

yb* OK" . I j\£j\ aJ by~£ sir j?* Oj—^ ^ ^ N ^ ^Ip ^ 


V) 



hy* SjiJI ^ <-j-u ^j W OSj . j^sil 

oL>»5" t yw?i £A^UJI U> *L!U*0 . c.-yjJt V^" <jjA SjJJ! 

5-t>4j Ojj^M i-yj OK"" • ®jJDl ^jyi ^y* 4 4*^ ^ t oUjj^Tbjl iAp 0£^ . <—*»jil 

C^-^J . SjAJl Vfjil < >wJ l JAju iJL- <J\jdjyw» i>w 

1 i Sji £^)U 9*\jj <Jd£j £_AjJUJI 0? j^Lr* 1 jV ^ £->J 

Jpj c o*JJt i-Jb* ^JLkl oUjj.1 01 Ja>-^J Aij . o**-jjA* ion dji\ 0j^» 4 vr^» 

. dOJIji !a£*j . <oL>- 0j& ^S** Oyjj^i Sji O' S-^= '4> 

N 4 3ywi* <ujjii4 <-JU SjJLjl O' iSy <S y*-' *i aJ^op JL^jj 0^ 

^/xi . Sj-iJ' jS^» Sly Jj>- jl** cJA# ^ I[yb <T^i ^ <J Ojj^J ^ • V-sij 

^ C£/ i^jAil d«i* Cm'jK’ 4 4J>wJj *W~>~ y* J>-J ^AjJU /^w? ijjj^J^I tw—^jjl OU>* £\jy (j* 4 

Ojj^iNl O'jja j^So ^U- t^JHi ^ 4»la;<* aJLJL* Sj-iJ' 

4 y*' • *-m*^*'| All** | ly OtT . <JLa>- yS^Sj^S iiy>0 oUjj^JNl dJjfc . 4J 

a-^-j11 SaIL' 4 5j-iil i-ij < J^aJ Oi^Ay^l (j^ ac^I^O <4-wJI C^jK^ . ^ <oyly a^jjA* 

. CjOjj^ThjL a^m^Jl! 

J*)U- ^ 4 ^-i^3U)l Jy JUJ jl 0^»^ |1 

^ j**e\ Oij-iJi 0| . (Sj£ Sjjil jyj Jl Aj >-1 £ ylal*~j N . OljiJl ^jP j^U^H tj-iaJl 

4 dA> Jli»l 0J . OijJ^t jUail Ol^i) *-iNl jL-J Oljj-jil JljUlj . 0i 

^IJl>w-L l^ojj lJb! N 4 olj-i3l ^ 4 - s ^^ SaLU oUjyL^JNl 

t « « ^ « 

jlj 4^^>-1 ijji o 1 c —^ L^“ f ol . olj-ill < j ( A>«jii 4^^>4 (3^!/^ Ail . i-Jj-A* 

LljoJl* l£j . ^jP ^j>o jl Aj N ^JJl ollaiij o\ < —Jrl oJIa jt«tJ JU<?y 

. djJJl oUj^L* oLt - ^jp iij-iJi MJaJtJI ^jp oiyUaJi 

4 ^ ^ ^ f\* JjiJI <~j ^ £oy^j ^-i^)U)l 0y J^J' iJT o^U- JUi5 
^.Ul Jp jUll JU- fclpj ^ Or 4 V>^ f Or 4 

Olji jl ^Jp Jjb i-JbJJi 4ijC jUj^I OjUJ . AjLaAO O^iai 4 IJLjj- JwJj 

. ^i^juji ^syi j»ul.i ji Ui u 4» u ^jbiji 

O' ^fJLJU* . 'Jl>- jfL^a]\ ^JL (jw oljJI p~ ? ^~ > ~ ®l^-Ui' cO^Sij . L-SjS*" 3jJJl 

jjAJj . i->- dljJl 45y ^JLiil S^T 4 ^>aU U^Jai ^Lji dj-iil S^T ^ 

. >-^51 SjJJI ^ Vp ^ ^)\ ^ Sl^Jl 

c—« apUw.j Rutherford ijjijij c—jj| Aj^J ^ju c-i/^l Ai jUx^)' «ju cJtf' 

* * * * * 

, ^ ipL^ii jgN-u ^ Utfl>* ij>s£ Uajl Ai Aj^ijij 0&" . Marsden 0 a->jU 


VT 



^ .J raT .-i < 4 ijfi ^JJ^J^J ifJ *^1 ^j-Jl ^•■*» i S (^iJl ULfc 

£^1 J^-i Jp 4ill» £- 1 * jl l_-£ l|4* '^S' jl J 5 yb JJaJ jl A—Sj^Jl 

7*- (jj . jj_-i <—il> JLitf- lJ*- UL-si^* j£j jl jl j 4 Cj^i J*J <y\ • V>*^ 

* <Jl*rl l-k> ^ OjJ a (J-if j_^ jJLj AjH jj^je* <—iLi jS"' i-jrfgdi-l *jUh 

Jt>^ 

J*ju jl t^y j^- ( iljlcljJl t J dl^j^Jil a>-j^J *1 (J 6 jsJ *Ai jy. jtf* 

ljw< jjl»*Ij |1 <^JLJl l—->LiJl 1-1 a t JJt ^1. L >fcl >«N 1 *■ »* Jp jj/^i ^ 4 jy—*£ »iiP 

0 0 

^y>y^. l) y-J £^ji . 4jj*j U j*e> t Ajlfi Jl a 3U>I < jy jK" . o^ j* i^- Jij^J 

. iilLJl jy-JJ oIjI—**- J Ujsl,^ Ua>- lJ l J L , ^ ! jl <i-J l*j $ jy A>-yjUl £yiy* Ojy^JVl 
0 

^yw> J**D y....!:<* J| «->U.ili I Jaja* jy—i £* 1 ^ a— iJ jy j*“j > ^ ^J»ej>- J 

j 4 : .u»W JlJ> a>^1 IJjj Jw-oxj .1 ^jufLjyiJl y* Jj-Ui-i JiyiJl ^iib d! W/“* <70* 

M 3 j jJl Jg OUjjs^JN^ 

4 -ijyj^j i/\j t-—*- 4 c-iibff ^Aj . |I UJl 1 -Ia J Lfia—jj otj jil 

JT ^Jj j! 4 3jiJl ^1 £ ^ *!y 4>* 

5jjj Jj^ j^i <3W^ 

tJLS^ : JlJ—Jl jlT . i-AP Ay»joJ ijJLU Sj^oil <J</^ 

Jjju < 1)1 jjp- J*V IT • 7 ^ * 7 ^^ 4 lJ^ jJ ? Bjl-xi JJaj < 1)1 OjjvSi^jL) 

3 jJLj* A^i ^ £.ljxijl 4 lJJ'>ijJ 4 l^A^l <^J *Z£>j*m 4* J ^ AmP^Uw 

4 aJp 4 >* ^1 * <»1 7 -Ua> <1)1 <l>jd J^ 4 > <1)1 Jpj . frLJl ^ SjJli 

4 iiJi i^.^J . ^y 3 * VJ 7 4 AiUtf 4J1P jJUaJ V < 1)1 4 JL-S"^ 

jl Jl u ~^\ JA {fjLL* Uj^U- IU^ ciiLw jl A 3 U 9 JLii^ {^ill t—^^ 76*1 iJlA jl 
. <311? jlTji# J ^».*»nl LjLS^ 3 I 7 JI Jp -i*3*<«< jl jjjv^J^fl jL 2 « jl t^yi 1 ^ 4 I^Lp la a<»j 

OljjJl ^wij ^ jj.^a:) jl J>iil . b,> j-* L^Uo^jl 1^5^ S-illl JUjj 3l>*i 3jiJl jl^ ^iJJJijj 
3j^jl CJKj 4 Jj A->- J| ^yaLa?..* ^JLi!l 3j5" t-JkL* jlS* . *l^i C. « ii.. :> l lil 

jJLJ aJjjsJI ^73^4)1 jl ) aJjIa ob jJLii*- J^lil ^iJl^j ! ^-Xi 3 c,.aI* J^ • a— jgjNl 

I 4 K o y+z~* 3j>H1 lU^ 1 j^>j . ^ lie* olijjuJ! ^J> iiliill 3y jV 4 a3U^]( ^74 i^jjJl «JL* Jp 

. ^b* 5 ' < 7*^1 jtilj 

jl aJ ^ t- 74 ^* djlJL* Jp ^Aj ^jJulli AalU .La4^ jl jjT^Ti/l Jp Ij^i^ jlS^ bl 
4 UL»-l AiU? jlJUpN aJLmij jjj^JVl (^jJ jj^ jl Vj 4 A*Utf <«iy<4 47 ^ 1)1 jl iiAli ? IA 7 J 9 j-Uaj 


vr 



*■— u* ^ Cr^ 9 J! Ji >! • aiJi Uj u Vlj 

iiU? jl-L^| jjj^tyJ « £-J I ^Jl 4-*j^l -X£ jl jy> JjU- kiDJJj . ^*JaiJ J^-io ^1 4 

Cy£ <J* jy ^ Mr* (l j!/^ Ua M£l . j-Ui aJp « »<jJi 

? tjJJi aJ . ^JaJadU L^ 

jii b| Vl jl-W?l U N SjiJl jL JjiJ i^y ^i>j Jii . <L>L~j j£» JiJ 

^ jI-Ua>| aJp Ijjia^ Jk Vlj 4 Jail SjiiJI a A* aJoJ-j 4 jlX* l^Ujj^Jl Jb-I 

jJ^= jl £>*-£0 aJI ^lyij . Ai^ «^U>- 4 aLi iiJj*^ Ua>- ^ 4 Ua>- tjJUjbj . 

l£-^ Ji h jl j*J*i j£j • ^r*^! <j <Jl «b V h AiliJl jlj l* Ifiji jcZ Jii . 

N IJUIi . 3 jU.I jP Lfcjj-Uo (Jj l^Uai*! ijjj-^aJI iiUajl ^JaiJ ,.«i;) ^UjLjIj dJj^j 
• jy d -^“j L* li* ? ci-S" ? SjiJI pLJb>-l jj Liui L^Ijl>c—.1 

4 

jj-JL jyill Ai^P aJ jl . *Lj\Ail ^jL* JT ^P liU- Jju ^ JbjJrl Jl Ujh jl 

Ol-b>-j ^ aAJJ* j j£j jl Ljajl a-b>-j JSj . AjL> jyJl A~*^Jl Aj ^LaJ c-^i* 3JL>>^jlj . Olj i^j 
tiJjjillj 4 tAi* lx»y ^^,-lP 4 {£J 3 ^ OlJb-j ^ Aj-Xii SJ^-j Ajjj^JI SjjUli . yw?l 

• LfJj* ^ 4 >^ 

4 A-^»J iiL» 3Jj>“j l^l . (_£^>-1 ol-l^j Cr^J * oUj 

^ - 4 ^ 4 ^ 

h jl Jaj-V jy. j>3 . Ail—v- — fjp 3-u-j Ijajl 4 action jjJLj^l a-^—j 30a-j 

• a^-3j^jj 3jJ-L* aJU? U jl^JI aXwP jlj 4 t^jlj ^jp- S-t^j *^>o jl 

. AIjIj aJoaS ^jyt^ -Xa-j liailjt |*'^“ ^ Lj5^ £t2i$ ^l . i^jljJl ^yJlj Sj>>- j|i 

( J-m^L>- 4^jly)l ^)*il j^ . A ijhs ^T{.^> A ^J>~ j^i lij>- 4^^ AjaiJlj V 5+0J* <i5^-Jrl jlS** 

ib>*i J^f jjj^ll j ^ lij . Aliltil AjaiJl ^ dJU-J ^-Js"l ( AlPy—J ^*Js-l aJL^" a-l-bf ) P liXl <_*> 

* . ■* * 

IJ-A ^Jpj . Sl^Jl Aiu ^jL^Jxil (^JL>uil 4^ 4 ^*^“ ol^Jl Jj>- jlX* ^P 

? jjj^itAJ 4^jl>ll ^>^1 3 Jj>-jS^ h kiij^ aijIj ^li>w-l J^i. 4^jlj ^jp jjj^3*AJ j^j 

^>"Vl 4-i^JaiL; jJL—*1 . Ja-*r aJs^^* 3jyw> £ jJi-XJ jl jlj—Jl IJLa tSy^* ^ ^ aIj 

• ■ 5 W a -A , l 43^“^ jiJl J^lj 4_)*ii If' t jJL-l; J^>- Ulp 3^Jl jji ^ iJjU JajJJ 

4 s/Jl b^pj- UIT cJli . S^Jl AP^ o^bjl U5" -UJtJ iijb JLU ^Jl 3jill jt yuiJ Jb'JLP 

• ^j'^ 1 h'j* J ^ 

I 4 — 

A^pljJ 4^jJs>i UJLP ibjJ AP^- jl Ja>-^lj A^wiJ Jb J-iA-l ^P liijb* j^l -/ a> 

j*-P^j 3^^ll dJ> 4 ^ jxll 4 Ja-il-lj aJs>^ jil 3^^ll Ai5"li ^P j^L*ju alpijii . ^p 

« 

j yfi- ^jp A-pljJ Jby jV Ijjfc 4 4 ^jljJl A^*J oU A » ; .A; la A 7^ 4 A^pljJ U^" AiljjJ AP^ JbljJ 

. jljj^Ul APy«w *bly ^<alUj «Xl ( ^ jjll ^< v * 1 ^' ) < JljJ'^l 


Yt 



jjj^l <Pjt iij-U SljJl J y>- yl-dl jywail 0Ojj-*aJ till 

. * £ * 0 
Jot lJuoj Ojfsjj Ljajl btt fjiJt jlJLi* jKj ii/tt «jl*U 4j jj— jC Sjijt cJtT ii[ l*ti 

^lill ^jtjlt fj*Jt OjijsJl ji[ <—A*yt * bis^t b*-* jljil 

jJa# <-*—£ S-l>*jJI ^jL—»J^ j|j bjp Jjjrt^J^Ai jt aAjL.j*- c->-L iJ . 4^*£zA 

jluil jtj 4 u iH i^ijt Jjry 4 3Jb-lj h i-l>-j c^jL-j jjjC^J^jJ fyd\ jt ^ jtJllt 

* ‘ * 00 4 * 

3h <—■*y f . £*>\jA -UjI j>-\ tjlJL* -X>-y 4 2h <^jL -i Ijjtj Ujp j>r ^ . Sl^Jl ^ tj_» 

* 0 * * 0 
- <>jJJJ t-L^ J*>- b>ij£ jj> ^Ji-Lj . JjVi Oly* ^- T; JUjI tjt Jl* Jbf ji 

ot^bJJ j-jjv£Wl jt . i^-lJJ oljl-dl ^jA ^jlp tSy* IJLa ^ ^ 

jtaji jtjlil jjoil - IjJJi ^*A \yJj Jj-J j*_J 4 JUj \(i JJ^ LaLM I I jt 4 4-^LsM 

. jfeT oliL-It ^JL- . jjjC^ltjO ^jtjJt ^j«Jl tA>^ 

^jP £^l*-it jJ»X C-i ; m L—pIsd! J^J j| Ji . t*A*^J lAt .wT^Nl l-X> ^ 

jl <iL.t>^**1 . SjJlH 0j|^ ^ a i . l .y -^>-j 4jl . djijuc 

^ {j* \*\y* jij 4 <ijS ff' 4 4^*-j>w» i£y* h 4-X>-jJl <JA iiiiljC 0^ ^^4. ^ 

^Jl : ^L* jLl* JT ^ 1 jil—• Ojj^lVl ^Jl iJL^U)l Jjt Ja-^-l 4 <ip jjia^ 

d)i U ^jl Uja»j ( _3h jt 2h y lh ) h ^ Nli*l dJ-Lc 

* * > 

dljLpNl ^ 4 J|^< ft-VA imZ^Jjf- . ij-L!l .» ; jjJb 

. i^J • oljtxUJ 3 j*j*£ ii 4 .. j 3j 2j 1 4 4>w>*-^Jl 

Jl>-jj N Ljajl L>J . <JyJ* iiUt» ^-io jt jjj^li^AJ ^Ji I SJLpUit I Jail lJ> y»J jl 

Jar? j Oj^lNl ^li ^Jl alfc quantization ^U^i-Nl -Xplji) c—- 

jjj^Ti/t AlUa 4 --—jLu U-Up Uj-^ 9 j J - a 1 jjj^Tbft jt Ui*ji jy jUt viJJi 

jji-O ^J. > . :^ tj otjljdl ^Ju iJUail tijjiJt c_ .- > • L*-LPj . <J i>-Lil Otjljlt jl-U J£* ^ 

- j^t jlj> ^1 jj^^iNt yiat 1>-L^- iuyjaJI Ot jjl E = hf 

4 (JiAfbJt -L>-t ^ °[ ^ Y* jib / J^t jjjts^ 

M 

jt “^"jj i 4 jy^jj“^t i jf r jjb<aJt tyia}\ \ A A • jli jt£* 4 J.Balmcr jitj otjy <£*1 

<jri jy*^ »—a jaJt tj> t JJ^' ^1^4 tjujait ^ 4 J^-Ij 4^..« -J ij^Lott jtjJNt 

ijjL* J?jJa>- *JLp i-iit iJaj<>L^aP ^ <1,.1<1 Jta vjujail jl ^1 . OjiA* jljJt ^j^ 

I 4 J _g 

. jL^Vt L ya»j laJLll jl ^1 4 J^jiaJ-t «J> Jwj 4 iaJLlt q\±J€ 4 

» i « ( 

4 Uti j h^ t .«4 ^Jj 4 jljt ^ vi a; T 'i/ — ooylt ^L-jr'i(t jl tl _i^UJt ^ «jjait 

jU- otji ^ tjt^ jb *)cx^- (^^Jt ^^diUl cA ja tt AiJtj j-^"^t jy 4 ^ji 

j^Jj\^j^/t ilLU J l l l t. . .««^ jt ^ J rl7 »*U |i yy * ^t^j-1 yilj Iy^J J^; lyl LL^ , 





. djIJL* jx* 7 <Ua^- ^1 Jl Jj c jlJL* JT ^ 

«i> {J*^i OS*" AjjIjiII djAJ&\ C))l | ULu-l I *X5 i4j j-iL» oul» OfcT 

{£y** c A^LlI jjj** ^*AP {£y* aJ ^*»-J tl)l lx_j . C c)ti~**^ I 

<^JL)1 Jj^LaJI yty l*Jj . bfcjjJL^a ^Lil £*>\jhyS>\ y Cfr* ^Js- 

cJuiaJl jy-uiJ IJL^ftj . ^>-1 jljJ. jlX* y yuu L»JLp <UP 

jjj^J\li . Ijbj- a u > ^Jp JUJtes Aa^Ul i ^Upj J-** <>i^ JS*” 

Ai£) . ^cwaj Sl^Jl J y> Jjjj jl jiif- <» A*-U- V djj& I aJjaaj cj-iaJI £w»j 

# * # * - * * 
jJLUlj c >i ol i£y* t l*j-> £waj ^ t aJp Uj . <L ?0 jl ^*1 U li-i Jaaj V 

. A>-Lil oljl<Ail ijv t)l A^Ip jjja^j 4 SjdJl ( ^w» j jtX* ) (jJLiM ( J^* 

jl-t* <ju Sjjii jJUJ N (Jp l^. ^lla 3j_^> . J-iii (iJUj <-***£. c)i JJJ Jjl>- Jlij 

* ~ 

Sjj-s^jI UU cJU- JLii iJjit* Sjj-soJl aijfc CJlT l +4+J . L» yL j Jjj* ^>4j ^L** 

. aJLjJI «i> 4^ AjJLUiH 



VY 



01 \Ajlj ob? - cJl> c l*li ^y yj tiJLJl^L* s>4t ^ ilAb £*j 

Jp ijjtj^JU-l 4$y»- Jp dJUSail Sj-LUiJI JJ-^ 1 I ^y* oJUl^i JLTj&l djjJlj jUlt d^ 

jiP l-Uj . ^jjt jl-t* 0^> b>- 01 Ojj^Vl <y*ij _>fr* <^ JL2j jiP 0£" b U 1 . djlx* 

% > * f ^ ^ 

t 4#U? ^ ipjLJtl oUjj^'Vl 01 (Jf' J-U i>y>iJl 1 a*- tta JyU* 

• ^bll tyj-i Oytf j c ? kz < jl ^jy j\x* ^ sSy* 

Ojj^Nl 4Sy>- Ja^ ®jiJI «-*-*) . Ojj^iVl <Jp <Ui — ~ : .« iy A*-ji ^yjJ Oytf 4-~*-y»-i 

. Ojj^iVl iS^>* ^ £jL~J fyJtJ dL*C* Ijjbj 4 ( JTbfl ) 4p\iJL»l Ifil </l 4 4jyb 

. 4Pjbw *tjl ^ iiUs jJLsP 01 4 -JLp t <JL41>w* (w ■>..<■{ 4 Ojj^iVl 01 bail iiJJi ^yCU*JJ 

• ^Lr^' ^ ^ jy £*J* 




VA 



<Jp t ^Lll <J c aJJpU Ol £ $ JLij ^>-1 jsj jl Lio h*c£ 

j^> 4*^ 1 l*A^ l«A^“ 3 Jj^I jljll jljdi %jA/S lj . 3^3© 

jljdl JJ 10000 <+*j <^-iJl jl-dJ S^iiJl Ui . L~J ittU a jii jb^ . JjVl jljd! Jai ^1** j 
lj-^ jO*~p j&* j^> ij^ 4 <J/^ jb^l j^ai C-J jji Ibl 9jyS" 9999 <*-©j 

^Ia-5»VI jyi L*Jjpj . L?**-* 3^**^ Lp S^aaJIj 4 10000 4 - 4 -©^ ^uJI jlJlil jja aj o^j© 

c . ^JlUi)\ 4* Luj ^31 £» A>-j jlLail Ob OljlJu* <jv Oljii 

4Ja^ ^ullJl bj©J AjjI^JLv-I j\$r1 OJj l^yws* ^^.Jl yJcjl l)K^ l*AST" 4 j>-i jwO 

. ^oJLeJl JU£il 

Orli-i (J-JaJJ ^ Olf - ^ (j;^>-1 0j£* <£* jyi «iij 

. ^ UJi 4^ j^u Jf ^ <j~lUi)I JLpIj>aH £* ^Uai o*^*£3l I JLpIjaJI | <L)I . 4^1 

* 4 

oij . j^J U>^» O&j . principle of correspondence Ijl* ^4 ^ 

JK"" jlj Ljl^u-I |l Wl jJLj Ibll o^p Ajij 4 aJ!^ Aiil j 4~-1 JL>-I ^ k_jj\©l <5l JUSipI 
» - * * 

. <wfL*l 4 jLa>- ^>J 4 O^ii lb LwjaiJ 

4 ^ 1^15^ 4jJlUi)I jl^iVl ^ 4 ^) ilJXLw-l ^;jJ ^1^4 ly^4 |1 (jvjll^fclo^Ml 

5j^«4iJl ( j^p ^>«jdJ IJOc^fcw* OK*" 4 l j a.il ' l«xJk 3<3 ^ jji • *■— 

. oljiiJl o-li (£ jULaJ u r -w» jjP ^ f ljj*-i ^jvjl l)|3 4 4^V 3jJLUi)I 

©j^aJI ^P ^>»Jl Jl pAS jZl ** A*4^4^jl OljAftil ^4 ( J-***> ^3 ^ 

. oiUJ JL*~*J4I 




JaS Cj!j U lit 

Jal j?%J\ CjIj U 

jJL* JlS sjf \dUi £*j 

. fcrjU jt *-*/j 

EmiJy Dickinson 


A« 




Ujup 




AaJLa* jy Oijl-L*J . JbJb^- 5 yy ji Oj*il3 Sd* ^3yC ^ A*Pj] 1 ^U iZ-otS" 

sj . AjjjjJl oifd-1 jJJL? ^JiiT ^j^Jj \^->- £-iJ ji ^y* I^ajjC Lw» Jjii£ ji oUjj^JNl jiS^ . iJb^ 
C/y. t* Jsuy ^jjl c E= hf dJU*>b jyu-jJ ^byi v-~-* ^y» -b N ji <^JJi> ^Jp 

ji 1C ? aAS" dJJi U • A^yjaii A-ay^ii *£*jk-\ jjlj yly yuj 4yyjaJl ^yllJLyl oliyy 


a-~*uJI (J i JbjJr-1 i ^Uiu/i ^-iL JLap 4 dJUi ^jp j*? Ip g;-UliJl kiJLil^w- 

4^jl A y Jyli A-i^iylivrfj^/ I JjL- jy*Nl Arfp^j jjJL cJiru,-, . *yjali Jp cj-aJI 

. L.V.De Broglie 


Aj>dy*Nl C-->y^i JLu oJi ai^Ip C-jiT . <oj jp UJy a-£U aJ*>L- ^y* ifjjlj* j~X>o 
\ ^ ^ • ^lp ^jllJl j*ip tj AI**iji ^fl JS jS^ Aji <*--“* W - dl A#^-*! < JjU tc > “ * AjJjiM 

# * < f 

ysii ji ifj) ti-J t»j . fbjyiJi <L*ljjJ dl S:y*Jlj 4 <j*ijy <-jyyii i ay^i A*il -bii 

A-lUJi cy^-i IjL^ y%>- AI**ljJ> ^JaJ ji -by^ . yjbJLjl jl£ibj j*^Jl dJLil^y Jy>- JaJtL 

til I ty**^ o* J y~ LfPjj ^ ^ Y t ^1 p yib tiy^i 

(ju'^U 3JLP di oyiy d”"^ (^yTy* jijj*i tyA-ii ji jw t»—(idJliA C-j^ . <j-saM iJ^JLJl 

S^lll 4 iolil dl ty^ Cf* iiUai) (£jj> dlii^ <Sj 3 ^ ^ »id3^ CJtS* if 4 oljj-iJt 


. OUj 7 jl C--^ ol^^- *jJb O' 0 >yj <> til 


. a*~1* d Vs-jM A y *. j »«« A ’l duality J ^ 

kiJJj y^jycJ iiU? ^ dJIif ty* * 11 dl dJJjJj 

. <^ry* A*^%W i£ uJIl^ Silil ji c i-i> Ai^ frldi J 4 aJ kIjJ a>- jl jfcTj . Aflf-jli 

(£y* 5jJJl (J JUcj ji N jjj^i^i jlj Jj-AJ ^Ji 4 Aj>wy lllp ifjy.j* j^ 

Oi^>-J ^ UyTvs^ b-XP oljijil flJlA ^ JL>“d J^ (j dJJLf jL jij t W»l>- oi^ijl* 

« * « « 

-bai 4 t£^>-i « j di «^-bPj • h oU ^ aj j^S j£> UU ->1 <^i 4 <^ji>ii ^>*1 i 

. standing waves 

«iy jU^Ji Oyii ii| . ifjy.jS flij t^-Ui AjLi*s)i j> jU^Ji yj jijr^i d 1-1^^ i3i 

« # * 0 * t0 0 
jlzJL* IaJ^ flbjt d^®i • Aji (^>i 4 jiyA^/b «X^\j 

^ # | 
fjy 4 ^j-Ji i-i> . bboj AJL^r- jd: am^> j . a^- jii a r io y^l ji t^y ajU*j A^i)3r-i b^ij jJ 

^yp |*^“^ jU^li OysAj . y^Ji d^W jij^^i ji jj^ yt* y^i J^iA* I dytu^A A^-jii 

. 0 y£~S\ isr-yli oA> 


^e^aj 

'ory 










JU-U-l (^jljU^l j£-iJl lju* tj • <-**> >>jM <j y^ I C$yj £*-w d\ Ua*l ^ 

* * A 

yfc A<t«~>J t^Jdl Oj-v^JIj . jv^= t t <L>li aJL Ojj li^L- JJaj y_jM c^aiu Ol iSj 

« 

^Jl c Sj^aJl «A*j . ^UJl Oj-aU S^S>L» | ,»ljA-l I A>-». » o ^jJl 

jp oJjlp v^Jl lwa>*i; lilj * jrtjdl (£>L-j yly ob < Jlill harmonic 

. 4j 5"LJ1 i]aij jojlj^l j>- lS j <-r^ 


AY 


J . AlUl 4 y "k d> Ajji til jJ^Oj y^Jl <JyA> 

£A >yj 5yi.-M A*-^il yly .iby jl$Il y^Jl ij JLaaJI :>Ap jljijl/j . ij5^L- <UiL JT ^Jp dJip r Nl 

, ^4^11 t aaJj 4m 

->Ap jjyj jkU <J C-»ljjj^J^jJ .iAP tjv l^LiJ ^jyj-5 -k>-N JLaJ 

jl h y» 3J^-lj 3Jb*j <£y* tiiluC tl)l Ai^dC N SjjLJl ^ ytjJI Ojy^JNl tl)J . Syis~~* Aaj-y* JLiJl 
UU-jal 4 A>“Uil A-#UaisJl Ol^ycJl «JUb < J^i .. jt ck^ jt US^ 

? 3ySiwJkl ^ly*Nt ^ U A-JLj yP l* ( Jf>Lij AjfrU i h y A>fcd>w> 

a *?ry* ~*jy^ AjI iJP JLiJI jJIp jl y A>LicJl IJL* ^ (fjjij* Ak>-N 0K^ 

villi* 3 jt\^A ^Jp a! yjyJ'j . Jrvi^W j^kSi 4 Oy-Up tiALc Aa*y* l} J^y yaiP-li . 3yi£~* 

4 1 yiy AiUaJi <1)1 Uj . !J^Jhj t Jjtp £pl ^JUbui3 A_JUl 3yLl-JJ A>-U1 . Aap 

JiU; oi Jyrjj-Ul 3ji ^ JpNI AilkJl oli o|;1juJL 5 y£c J*i 4 E= hf ^*5^ 

? Aolll a^jII ^ JpSll Vr^jdl OlylyJI 

yw* c£jkj *■ <£/k V^IT >J ^J JJ 5 ** ^ JJ< ^ <£jLK>* 

( Ajjlil a *r\y>\ I *j ^<AJ1 c jl-Xii £t-Jl *jy ^Uj 3jydiJI a-k ^ ^ 

ijl JjiiJ d\ «jjb Aarl^V liU i ^>-1 ^ 4 jl ? jy ^ L 

t 5yli ^ Oy*^- 


v__ --■» - UJLPj . jy O^X» ^ Jays ^iL jjisJ 5i yfc»~l i Ajilii A^-ly*l <^A ~t £'\ 

£\*Ju\ 01 : A>^l jy^/i A_JL>x* v>Lj aJ^Ij ^ J>W 

JL^Ij JLjJLP . Aarjil jjp A*y»M otf yiuH ( APy-Jlj Ai^il ) 

bw» <Sj>^ 3 y a) OA5"Li . Jpt AiU? Jp t ^LtJl jl-Xil ^*1 ij Jajj AjU .»>- 

. AjJL^l t» 

Aa^^ii J^k jjp h J-^>1>“ c^jU-o 4 jy oljlx* JLa-lj JT ^ 4 0jj^)Nl P UjUl 

4 * > 

JyL . ktk^O jy~*^ l£ k aJ IJbJL^- ifjyy* Ijixpj . 5yiv~.ll 

. p — JL ^1 :L 4 Aar^ll JyU ^Jp wk^ oU 4 p 4 ^liJb’l OIj jyu-JkJl IJLa 

L 

j\>Xa ^ . jy OljlJL* ^--^>1 Jbjkrt jyL>jjl lJUfc u-iLi^S^Lj 

Jb N JLAaJI ii jljdl t)N JUp ^pl aJL Jillj 4 OljAJip aJ ^yljk^Nl jlJli) . 3ytUM Aa^5 jj-^> 
jlx* ^Jp iilk Ul . 4 AkJip c»*«* clJliJl jIjuJLSj . a «>a» 4 .L 4 JL) 

. L 4 A*>jl! J^k ^Jp h A^J J-^k- A-i P UJjIj 4 Aa^li yiy iy h 

l)\ j*y o\z~*0\ijh JlitAJl OIjUj . ( A^jjX* ) aaJ y» aJI SjJOI . fly U oL-A»Ij J>\ 


AT 






At 


o\ . ^sV» v^vy* jy^ 

. Aj\^j i\iy I % jo ^y^\yA\ o\ . 


t j+**A> ij*>\ jJLL o-Lil o^jJlI 01 (^1 . <a)j^ 3jJsimm* 3^-j^ 3jj*^ Uljji 

• ^oJLs^>- 3 j A ! .-.* ( J y*p i 

^ II I 

«j> fJi . *Ljyi)l V*- £r>^ cj J-ys^LaJ (£jJ ^—Li Jui 

l 4JJ> ip-Jj <I?“J^U1 CJlT . \ ^ Y r fU> (J iJS"" ^Ul Jai>uil ^^ojw 

-^“Jd (lj • ^9 J* ^ i LT* ^ • J^-V Cf* 

jl^il ^ j jJ Jsjiil IJU ^y* ttjAXA *)l 3^3 Ol jijjJlj . I OjiJrl * i^J&\ oJU ^jy f \^y~* 

• *!)1 ^♦Ul Ijb iJjiA* *>UI 

* • « | i | 

i j-Lj Ji ) : w^U-li 4 'Uo^-Uit 4^>Jjl #.Ljapl JL>-i JLa>ii—I Ot jiSj 

• « 4 # 

o*i> (J* ^jty 3j?W jy»Nl Jl» J~Li llAJS -U*j . cJLi £*j . I ! (JS^9 U>- 4^J 

. Olsyy* ~*frj* *Jj?*d\j J*SJT\ 01 »*i-J U JL>-1 Oi . XSzjL .ill 

Ao 






































l)I . oWl <J1 dJjP gj*J C~i&" -bb . tfJC'O gj^ Sjj-rfsJb -La) 

JjA* Ol tjj-J ^liJU*Al obL~>- ^y*j . 0^1 Jtf SjJJl (J t-jTlj? ^jJl 4 j>-^ i! 

«j> 01 <u0b0j . ji-^ail £Jb O^j 0l Jb V 4 <JU Xstj* Ojy^Jl Jj!- 1 j* L t <*-y 

jbb ^y fSyr\ <bcjaj Jjbo tu> c Ojow? Jbj- 4jji oljlju* 4 lJbr S^JchaII oU-^il 

i£jjiy **ry . 2 y b^- <Cj^ xlt oU-^Il 01 1JL* . y~+yi *~Jl 

. b/* 0 *^»«j OUj^I . a\]o^ ^wbO £• jy-o Aj^lil brjll ol ^1 . y** \re > ’ f?~*r 5->-Ua* jU*u 

4 Sibil £*-w?l . ^wJO ^lijlil ^ tw.. ^ 4 j>-^ il J^bj t 4jl]aj bji jyO Ol A>-^il yly 

. ^wor- / b-iib . <t j£a Aa-J? 4 g^Qaii 

Ja-^1 Ub^- OjU>-l 4 bjjl (J ijj JbO ^&y SJbjJfi oLaJLi^II oJla \^jj 

ji oi>* coir . yuji oiiu^i u^i jSl os' . sjl>jj obvyi ji i 

JJ1 4 C. Davisson 0^-ib dyb^ . <£jyi\ $ <J^aJ 1 ^ b*Ul Bell 

OS' gJl objj*£j\l 01 Ja>-V US 0S^ . by bui» AjU^. 1 (J Jjt>-V Ji OS' 4 ^ «AiP OS" 

4^«jbj oa? i yj • ^J^*Jl olj^J aa.Ja Jl ^jU -11 ^p ^ l^ b . o » o 

• (JJ^ <^1 Oji UpiJ 

(jwlll ^jwLjb CJjUl Ol O-iJ L*j . bjjl ^Jl ^JLU^fl Ja*^l Oj**Nj#b 0?l-i Oj\P 

^ . objj^JVl ^-I^aJI j>n* Mj o>>- 4 Elsasser ^LJl j3\y franck dbl/ 4 o^Jl 
JjJ i ob jj^j^AJ aj^U.1 ^1^**^1 jy* 0 <^0l^ b| *^1 4 ^*^ 

lililji ^\Jai«-l O^MM^b l^^?o-*»l ^^Jl ^li^Xil o-J ^ j 5^UJI ^Aij. ^J^-Jl ojji 

Jlo— il L i^r^il Jji* jJp- JuiaJ «JLa byjj^a cJK*' . obj^SsJVl 0jy * 9 Ol 

Jjl Ol^# 4 Oj-v*Nj#b oL-Li £• bb lilijl 4>< hi;ll coK^ . p — -2L. i jy** <y* 

. <f 3j >y Csbry >yrj OU^ 

4 5jjjl i\y 0_^i^il 4 OjjbJl cjL_Jts^l . cyjLjffcJl 4l0ijJ J?JL»y 

^ Ol gbJAll iijil (.iJJJjj . Oj-*^b olj 01T b bli Ail Oif* f J3*^ O^JbjyjJ 1 

yaibsd- Ob Sj^JL ^Jp o«J^- ^ o\ c «-^“ <bj>- C-L-jl bJ5" -Jji 4 o-osr- 01^ 4 

* * 

. ( jj&o £* baju J^-lJLJ Ol Ol>-jil dJli 

O^fb^ Oj-JbjoJl Ijj Ol A>-J-J bb OS”" UjJ Ol ^Jiyij . Ajilil ob-^il J yi jc 

^^-l»xJl IJ^j ^OnaJj im / am> . 1 —Oa»j J>-laiJ c .< 5 l > - j> OjIS^ bj il . o\^-»*Orl 

1 o** J i}^- 4 *j^ Ol S^iJl Jji . \ r ~* r 



* 0 — * 

Jrl ^y>- ^ Jai* . Liaji ^>-1 bjj^-^j J^U^l l-b* Ji* OfcT 

b£j£L« O-U^ tib* (^1 ? j>S)l jlJL* y* jAl U j jj^S)lj J-*ju <S*S ij^ • aaUII O'jl-Uj 
d^lli ^Ss-** ^f ^JjwUj alj\pl ^jj 4 -iJ ijr^i ^ Cy~y^ V-Jbjl^y* <l)t ^ djoiJl ^ 

01 OjLL^gjJ dj3J1 y+ ./> aS^A- 1 cJu-^d 4 jL i)liA 0l Jb V . A*^-ailll Jb jJLt 

• ^Jj^b c/* ^ ^ ^b*-ii a-L a j^iJUj . t J^-i ^Jp AiiU? £-£jj «jlx* jJu 

jj* tyrj s i *sr > '■ j^- *1 £.',**' 

& 

* * 
y^fi li a jy*& ^Ji j! <Jp i^-’| i <$3ji3* {j^y^~- te>“ -^b-A OK*" 

. \f.y^> £-Uj l^ilb jyu t*JLP Asr-^i.1 6j^LjajV As^U- t liili y* jtS*^/ Asj-L»- iiliA . djjJl 

. oljJ3! y& jy~i.il 0^^" 5j<5:.Jkl obrj^* Vj SjiUJI jj; objj^l ^1 it 

. aj jjl A >r y.t *jy<0 jju £jt J V>bj LibU^ -b>-j 4 ycbj^i <j\ijl 4 ^b jyiJl /^SvJ 

i 4*4 

J|f >J a-Jlj SjJiil jl i^ji OK". bjt j*s+»\ Lw^Ijj U.w?jj juSjjSt AtaU* c~*ii jLLS 

>_J <^bw UjLni . A*b*Jl ^ jj-aj Jii AiU? jl-b* y* djj&ty A £j>- jlj 4 j^ 

f.^* y& j^b t-b^j . UpiT jjcu^JI j-Uaj 0t t b* iiaJ“ ^ 4 a) ^li> j>*sit t-l* Ji* OU^it 
jju obaiUwJlj . beats C*UiU»-Jt syblt ^ 4 j^^UJI J^Sj If" t jt ^LiuVl c-iJb 

4 l" ~ 

Sjj-^aJl c&cjj . Ailb a*a> oUiU«i)b yuiJj . harmony bilb t p» > j j l^c^vJ ^jl 



AY 


. *j\iJlsll ,jw Jiyilb oUiUxdJ ajJIj^NI 

IfiUflj ^ oU^iil jl 4 A-JjOaJI oU-jll jftji fjMJl *^iJl JatyjaJL IJlA jlS" 

c uy t <_aHj jl c <jil£ Oil fr^OaJli . ^>*N jl-t* ^ Ijyu Ujlp 

* * 

XiuJ 5ji j Lji \fjjf (jJ> U Jj&j . — ifjyij* £s\*ryjX» ^ t JIpj 

# « 
. oLL*3l 4 jjI \ j *£+m I ilaJ| ^Ij lS*6 ylJl IJLj-j . AjiJlu i~Lpl 

01 p-pU <^l i[. a-*-j1I <JjU 1I ©j> Jl*>- ^LJjNL p-flS" |i OiAo**^ 

(J ^ <A* fa ‘ O Jx**j (Jl jiiiJ obrj-* OJ£”" . l^>-j oWjil o-li < J 

V>lij aj-*jj 4 ^U-_^ ^ J* c Oj-^aJI ^l^»l Mj till Jp jr^ <Jtj 'b! frUai 

. ( C/b/li ) ^IjJ’ frL-io-l (J l$jL*S>jl AjyU 

C— Ay- Oi CuS" lili . aL*%z~.a c..~.l l^^J 4 w i~Lp ^>bj jj.U i-jlijii ojj-^ J-£ oi 
JU1»I ^ £>lsJ U?l> j*» l^rj C-jIj -ii 0j£ 01 Oj 4 J*w» aI* (“ji Oli 

til* - Oj^ aS""^}J l (jl^* £jA ^Jj£LJ l<4JL*Aj . frill (JJ^jJl ^jP (*>- w<ai ' l^^"*'“ >J ? 0l |i 

. iS - " jjJI (jl^li* 3Jb-lj frill Ajjpy^M 0l 4^1 . SijL ^>*'h/l lA®li l^J&L* ,jAAi Olrf 
A A 4 ^ Cf Cfy <f ^ J&* ^ A* Or 4 ^ jjAj • gf+ti ^>1ij ^#1; 

jljp- Jpj . j^Uj 0l£jj ^o\jj g\j frill ij\\j9~ **rjS 01 J yi >T . 0^11 ^Ij‘ 

jjw ol j^-l 'wiy»J If-’! Cjlsf ©JL>-jJl aI^JJlI ^ OlSv^JJ UiU yvljjZ <liU> CJlS*" 


• <i\c>-\ *)^P \ j ^ uor^jA^\ 



. 0^v-» 0 »* VjA^-S" (, A>-\^\ 


AA 




Oi »iAb ^Jp If-toj C j>-\ 4^1 — ( S^jlJl 5jl^-l I \fb\+*yt 

IwU 4 4 iJL>-tj Ujj^Ji cJuA? gjil <L>-_jlli . Jlip! djUl l*JLP Jjftpt 

5ji L—ji bl luSi $ ^J^-l ^Jp N iJl ^-1 «Ji> Ot . OUjJl 

U»^i i>- o^Ssj JiJjlp . s*x^-lj *^y* ^ 4 Oi-^ V*^ ^ 

. iJp am ibja 3 ^JULJ jAJl iJuil ibj* Ujlpj . Jb-tj cJj ^ ^ (/*r J* 

^>lej !- #*«** 92 <Jp 4Jji 4^jia-J t 92 *>•** ^*iH 4 

. isrjil oi> cJu^J iOU Jue^ z\£\ Ui* Jpj . Jb-ij 

b-U> CjyJ ilb . Uj^aJ i^w» j*Pj l^P *L*u-Nl ^^5 V ^ 

* 

0«3f-U Ky^Jj *jbje C-i£* . Aj .uli:^ ^Jp ^ g , <a»T .*l ^)1 JL5bjyi)t y*ljJaJl ^ 1^5”" 

<j *j!A* J* jWI ijJij molecular <A^ cA)\}a)1\j SjAJl ^p <^aJl jjJU* >*^ 

4^ £ib 4^1 ( Jp OL-^bj (J ; . )fl . ) jjJUjyiJl jU^i . Lb- VUHl* ulj^>w 

<Jp oUo Ijjtp a^aT 4 ^ I^JLii Ot -Oyj 4 b^-Jx4 Ojp JUi^ JLioi . ^-Jbl 

5^aU» JT jJp If LjaJ OjijU= <>v>w» <am*j t^liT 

• |^ilL; Ja£ <$\jjj 


'-jjAi <l)t pr* \ £ W -~i |i j[_J 4 ^-fi5" Oi~JU)l 4^jJ 5>l-ilj oJLaP ApyjA C 



i-ilT . I* JL 9ry Ol Vi-yll Jp OlS** . 0l*)Jl Jj Jl^il J ^ j*Sj \J*~> 

* t it 

? \ c *^r ^ wflj jl ajj-^LI ^Jai—J Ja . <iupj)\ Iyu i_^ufT <_>yu jl Ja» A-Jb jji OjJj 

Jp JU*iJ Js viJUi 01 ^Pj ? f*~*- £«-JaJ joljj* oWj <kj? Ja 

^jL» J ^y-lT iylytl 01 ? ^sv-Ji-l ^viaJ oUj-yll i jl *Jl v>JuS^ . 0^-LjaJl 

f I ^ 

aaU> Js£ a> 1 ^1 : ^wy aJI : SjjL <L^?U^ o-^11 ^jp 1 a>- tgJi Ail . l^jJ 

* * . «# * * 

. <yc* ija^- JS"" J lJL>-lj l)lx>* Ji£ Ai| . jA ^yl Uj3 c.>yu (jUli . fcUaiJl y* l*lc oAP 

c c-LjaiJl y* a*~*1j Jp -Uf If^l . Wy j^P 1^1 . y^l Oli Ifl* Ols^U 1*1 

oU-Jll y£j . oJL>-lj 4^+tc* <UaJ- J £->ly» 3JLP Jp a^jU- »\., <a a l l y* iSjal* AjI Js£ 01 i ^iljl li 
oWy JLU Nj . aOwAJL* jj^I OJwL^ ol y& >* * < ^P’ 1 *JLpj . Ifc* 01 Ij^jC 

. ytojyi pulse i-iaJ *i 1* AJy Olj Ai-^jil Jl J*lyJtS^ ^UaJ 01 Vi. <ilii yp ^*bjyi 

iij-j j>*^ 1 A#J? CoJLij jUj£ J-^- o)a >j liU . a*-JlI y* y^U 1 £y‘ A ^<a ? :ll 0^ 

aJL>“lj JayAj ^iw» *£'f - iiJu ^JJl A ija JoaJ 01j JJ-l J A-^aJ ^ .^ al 0l ^ J al>w 

«JlAj . ajp jljJs-1 ^ JJ-l JJp <0-* A./a ; Jl 0l y . a>-Ia*j a^^ 






^jjaj N o\ . <jUaJ ijS^S" l^Kj 4.^.:ll CJLV )Sl j 

(j (j 4JLjaJl ^r 4-s*?liM AJS*j~*> oUa>- JT* jA*j Ol . jy^tf C^ijJ 

UjLp J^i?l 4.^a.;ll ^yyaJ iiJii jljP ^Jpj • j^y *^lj UajMl (jo iiL-ii Jjl jo ^jJl jjjCj $ juJLaU 

. oU^l ^P UajNl JtUo' 

OU L»/3ul iZJ^-y j»* ip^L^L* C <-*>yX II ( S^j^Jl ^l***^Nl Oi ^’J3 

<WaJ c)U iJL a ^Jpj . jy5** V*Jais^ kiJJjJj . Usui \lAxry li 

. (^1 N o-> ^Jail 5 ^j aaLc U yi^jy* 

dl^Jl <jp la 1 1» t OjUJl ^ L«* < > * Oj£j L*«Xi*J . iSy~ 1 ^ «« 1 ^ Q\ «/j>~ 0^_^^J^jl jj^J 
<J 1^ , f&\ N jow? ti ^U-ji ( SjJJl frLi^-l (j aJLJ i-jL^$5" 

Ol >-y ^If^ajl y gjJl t / <-^L-Jl lJLJ JUjLp i 1 y~ cJUilj) j^jwJl iJtA y 

• a V # 

<_^*U £~*su olill <>• y «j>- y Jiljj . l-b>- kr* -UU^NL t £*b*il ^ 1«A^- d fjK+p 

i Uji ^^joJ oUjj^JNli . IJ^ Lljj^Jj 6 c Ja# *^“1 ia>«Jj jj£j ! L> y> ^JLoJl a £ 

. ycsoii iiJL 4 jfe <>ib 


• Ji/. a*-^ 11 "*^.^' 'Ca-i 



5 ^ . : . JJ l^>U?jl joj J^7 jy ^Idl 1 Jla jl 

<£y* tJ&H ^ /-Ul J^-lJl I ^1 ^ / 4-hAjJI ^iC t^iJl U : SUjA^- 4A^JL* f j£ 



• p * 0 

^v--jUo»JIj OiijLi^Jli \i\j ^ailw <JL«il «J> jl ^ yii 

4*sp 0^1 j£j . jJJi ja ( mjlC <^JU1 y* ^iJl X^)l 0J .' y* 

. -b-b;- ^aJC 







4 s-^* Ja** K w»>l (tUII ^ 
J-W jf ^jkuJ UT w*/!j J* 


J.B.S. Haldane 



: ijJt ill 


i&^-\ o j£j ^ cJLy 4 ^-Hi j\£jjlJ>)}\ 01 (jwJWl jjp Jp 0 _^j 

4 C.JQg> gyjajl Alf^- ^ 4«*i*<fcll y^J . 4jjl^*JU*Nl 0 yA. yJUl ,Jwljjyill -bl—*jl J SiLJLl 

jy *L>- . OL-^ y» £yu<a/» l^i gyOaJlj c OjysaiL <Ltf Ob 4 ytlJLjl 

o-L* y* OyjlI £tfyl Aij , w .^ al l <-**y+£S\ 4»Zj! j 

jAjIJj^j Lfjy.jZ Jl 1 *ALPj . J-^LsJl io^ L-ipO^ 0t cJuS^ 'j - » 4i i 0l IjA-Jfli-y 

. *LWaJ! djjj\j*S«JS\ y-Atf 

£*U Jp JUinJj SAi** l^-'l y» ^pJL L*IjC ilyS** jAJ 4 jjAJ\ juS^jZ* ijj-^9 CJlT 
jii> ^ ^ c £-S^ 3j-^J • «JJl J 0jy£Wl OlT . A>-l £*Iai-y Uii jy’ry 4 

l3jAw2> I l*AiP jJyO gy ..jail 0l 4^1 . 4 ^jlj-*iy*l yi3lj <3*^ <«—-r^y J“? 1 jlA* y* 

i^Ll ^yly y* (3yiil . yiib£ y«lli» Ui-'M* y* yi/ly A>-lj CJj J jjJl I U~*jll 

yty ia ; JaJU <£}Lw 1 ydjlAll Ott <3 <*f J*^ JJi £*J* <j ^ <3/*^ ^ <■ Ojj^M 

I « 

. yiA>-Vl ^jjjll iSy* yirf *^J t / *^y*AJ JpVl ylydl 4—■**> C..* .^a» ^jAilbj 

^ SjjlSl j*SU~jj . ^jiUoJl ii^jAA- Jpl ^jjA* A^-y JUj |i 31 t yp SjJJl ^ j&jS 3jJLP 

E = hF jyi*-jJ L*J) ^yai-p^Nl yjl^i)lj VjLr^l 3* 

* 5j-^^ jjfl'-b c)L*lj Ij yJa^ * <JVJ5 j uyj «-W») (^-iil (P = -^~ 

L 

J>P Jij . icU cJdg Aj^yi y5vJ 4 juZjji LfCj ^! ijj -*aJt Ojl^-'l jJJi JLjuj 

# j 

*L-£>Nl «jLa Ojyi 4 ^ ^Jp O-U yp 4 i-A-^Jij 4 —IjUU y» ^U -by 4 jji 4jLJL-^ 

( <v-or* ^y>-j 4 ^ Jj 4 Or-y«Ujjl <yLS^ ^ N ^jAiJLS 5JL-H • SjiUJl 

^ f 

JbJ . | < s +~~Jr\ | 4 .^J ai: ll kiALd Ijy-jiJ l/* Born djji . t* 01^-* 4 JI l|JM 

. probability Ji * ^ Oj-U-I ^-1 i-U 4 ^ ^11 

y« UIp Am iiJLIi . 4^-jll ^jld ojv-.-ft i Jp ^ ^ i 0 ^Ip Jjy 3j?U- Ojy JU 
Jij . 4~jjp*i Ji oULA^^A) Lf Uajl ij^JstJl -iil ^uJ cJtS^ jJjy jfljsf- 0^ 4 

y* iAP ^Jp ^Jp iUL—y *jj*& 4_^Ia1 <jL—' i t)jy 

• 4 ^ A A >w<y* 4 ^ 4 I.X ^1 ^L^asil 4-^jWo jt-ip Jp t)^ AaI . 4^y>«l}| 

Ai Jp oUjj^Ni r > 43^^' >r^i Jj 4**1 oUi“ J iljiil 3^]l ^U< cJtr 



<y>r jl' 4jc«Jaj' . OUjj^SsJNlj Olj jJl OloUasi) 4.l r .<ai,7 oL»ly Co' 

ojy- 4 *U£j' 'yw* (J'j U Ojj^J^j' OL 4jCjL* yjL>*J' oJL* 0-71 4 

. U ruX' 


2..05 


yi^Jai' JT cJw»j (J . jusjjSi oLoLj ojjJi* <J uJLi ^br-ji 

otol «^a:.ll oJlJ 4_^»ly j LS^U^* JL^ai^I c <^XS' . Iajl^j ^^aI gjil 4jjjL" 

yy- cJutfJ jJl y-^il ^li" <-£ U 4 j>-\ j±~t& t ? Ojy 4—-***y ij C-J7 ypJl <-?j y*Jl 

^ 4 OjS 4jl ^■*w^ ©jy^^ 0 " «*". i y^-' ^ O' iiJS T jlp O'jS y Oly^l 

. La jU3l ojy 4 l$i-U yi frUaiJl y 4*y^ &j*uj ^ 

* * * • * « * f . 

L? 'O^* ' jyS”" ywaiJ If -j j£> 4 by* cJ>.^7 ^Jl 4 yu^jy 4^jaJ C-JK^ 

• ^ jj 3 * <j W*> t£j* £yM y Wm>- kjj^l L)l ^ if** * <yr* 

tali $ i 1-j ■; ^—J oUjj^jVl / ■ ~ j 1 . >*-rU L ~ J K" . ^ ^J^lo (JlT i_jyu Ot£~ Oj^i 

J! t$*y y JiiO yj 0 yL- Uyi j! yv a ." y £-waj 4P^Jl Li-V yyJ C~>-'j 
^g)al>w ou£i 4 O'y ©OP |»^wii> j! oUayJl jJp 0&" 'SI 4 Jl>- JT < Jpj . il jl$A-l 

? ©jjJl < y-0© Oj 


* * * 

A-J?y eJ*yu O' U>- Aj)a:w 


JT £- 0 ^ tsdjyf L* 4lv£> ji iOa-J' yy- o' diii yj -5/ 

O' 4 J jjw oyi-' ^Iaj' ^jLw lyy (.iJJLc o!j o'Q a^ii 4 < uO?'jjJ' 4j*b/^U^ ^ 4 Ojy r^f - L^-Up ^ Jy 

• * 0 

0| . 4^y*JJ OjA>- frUapV Ol^ «Ai 0^ ^o_^i j*** • ^L*iP Q>IQ*i" jLl : >' 

. J\^>-' 4 ci ( Vi • o'i Vj. ^w*A“' 

. OjJ^*' 4^/ Oji'y- ^jy cJw»jJ yj . ^J' 4aJLJ!» JV>-N' ^'y oi 


^Jp OjJsaj JaJLw O' Jlc^"' 0| . iijjX* 3yj 4*iai y c3y^ 

• ^ ^1* yj^' Uj'y*-' Oaj ^ • 0,50 • **ry ^y 9 ^ 

jjI; ^Ai I J^A J' » 'SI . 1 LjL^* ^VJ Oyi? ^' S^iaJ' CJlT 'SU 

. yufi^S IjjL—< Jl^-^l 


oL- 1 ^ o'jVtJ' ( J«5«««^ . o'jV*J' 0^|y- £\jy ijV>"^' ^j.'y oK> 
jfwJ' ^l^-^j' -Xii' UiSj . j^S“ OyjV - Oy ^Uai" J\c>*' O' yw 'JLaj . ^ ous5^ 

4iliS" 4Jj0i' o-La OL^ - 4 ^ 3-L^ 


^y' LjJ O' L-vU' y y* <y LfJ^" L^yJ'S”* ijNj LJjj 'S^j . ( Ji' ^Lai" JV>-' 

^*la«" 4 . ».>a " ^JLj 4j| . Oj^j L* y?' O^^j jji'j ^y'j 4 Oj^j L» j$\ oLjU,;!! J\c>*' Oj^j 

• *jjy ^JLj Q.j>- 





. \Ijy -^aJl dj-A OJU 6j j —*0 OUjy-^jNl Ojy ^J*pl ■Xil 

Aji Ojy dJLiJl dJUb *_>L~>- ^jJj . j*Japl yiOjy^ A^-y» oJL^ Oj£j Aaj^-\ ^ 

* Ojj*^[ cl& J*sJt ^ -Ja. t» j 

®Aj^Lj ^Jj l_A*4»£ lp\ <ja>l t^jJj 0^ Ojy *■— '*;^ Lj 

0| . 5yJ (Jp <£jJaJ 4lJ[) L »wLa Jl . A^^jyl\ yUM JT (J JwLjyiii jy ^Lj/^1 

C 0y&jyi)1j . aJL* A&J+A ^P jl AAj>“ ^P IfrAyUj \1U^ ^A^ OL (J 1 ^ Oj_y 

!£*£. N y-S’" i-^P £• OjLLa^ 1*JUP 3 Jss ^Jp ^yillAA ly£* 4 JyllJl oK> 

iy Ojy^Jl OLiv lit* piLgtfsIl Loly- iJP { j^jjf- cyjl^ . OilyJ-i ^y* 

iju>j <L>-yU dJLft ^ ^Jjb ? yuijyS* Aj >-ja Ji iJlLl oJLA Jjb ^ S - ^ ? *JL>J Sj^J ? *L>-J 

? vJt 

C-)K" ? UJS> Aj>- y» (, y>-T j^aS* 4 ,y Jjfcj ? aJj^aII oNU- 1 tiJlj ^ **-y* *Xsr-y J* 

v ' *" 

»—-j£ yj iJ>«j y*i Aw..Jrall o\ c —y* iy jr ^ aa— jaJl «y>“j y* L*-L-l Lf>“j a^U 

^y-b ^ 3jJl> <■ aJ^- Ja*- 4 aUI c-^aL Ja ? J\c^“^ a-aJ <4 4w :;k^ *^“ji ^ 

lJub 

lit* c-^ AJ^^/i 3jj-^Jl OKj . -b-b«- j* l^jU- vi-^>i-i^ OtT 

jja>- aJlIaJI »»y^-1 Ajl^i JLaj Ulil ^ j+s£ JIJmJI IAa jP ^ 

Jy>- Ujl^il Utc jJu 0^ AjLi» ^jA t)£* i j>-\ Jflrj JU ^ I AAJi^-t ) -bjy lj-y 

.Jb>ijl 

a^i^l 3*V : aUj'il ^>jiU tjL. 

SjUJl Li i AilL- A-w*j 5yi JJ ^^pI jl C-*iati*-lj ^jlb 5jT <^JUp jJ 
3»X>«ill ^ jt^pl 0^ O<«^* L , 0y*il <j^>Lj^ J Lp jL>-L^ c»«^* ? L^L^I 

* Jj^ 1 V>' ^ ^ (J 0/i ot c jJUi ^ Sf^ t Jjail c~^r 4 yf. A^^Sh 

C-i;y Jjyy Jl* 4 y' A "^ <L^ 4 ^Lil jy% JlJl j-^aP L jyA* 

o^yi I <jP yL-l Ji -iJUJl ^ jj >%ill ^yill OKj 4 Syfciy jyiJi Oy CJlT . 0L ^yLyj 
o^Up y)\ cJlT . ^U! J>1 A* r OUrl Jl^Nlj -UteN jL-^l j>p « vLi^l 

C-j^T . jjy JL^P *L>-j 4 JJ -bjy JLfP . ^yUil ^ OlyLilj 

. oUL- j^- A*ju oL^-I 

i-^Li J^J 4 aAI jjL>o ^>iJLP 01 |^Pj i y Li Xij . jwljUJl jNlj 



4. • SJbjJrl cbjAll ti JjiJUj Jj*#b KJ AjJL>- 

lb* ^ U.^> jl^j L*f. owj^ ^jliJLji 

(ii)3 OA>j 4 -Uud! elf jyiJl jij£ J»$P JU- JSj . Jb-bU frJLJl ciAJAJ j*J JpUb- 

Ol J«*j c ®y«i>l£ frlilN jjL) ilb-'Vl l^Ji t\p? \ ^ Y Y J u? cj>j C/^J^ 

■ 1$jH a-S^cIjJI ftbjviJI oL^j^ iS^~\ cj *Aj-^“ Jjji ^Ij ^Jp ^--^1 Ji 

ax^Ij A_b* jj^_i*p o^p (^-> 1 —.* jy> A} tjjL*- (jd^^ <js—JLjjwall Oh o^* ^ 

O^Aa Al • jyii £>jdU gAI 3 JjJ^JI oL-*UU Ajt oJJj oblS^ . ^jjjj^lAjjj\i 

^r-A U->j Jl ^ili 1 ! 0 ^ jyiil i j a -^~ (J^ a*-j jwu A 0 *&i“jJt 

JLa3 . <a~£' j^jilll A Oj^j l^jy^»UJ ObtSj . oUjailJl c^jhJL* c l^J JbJL>- g£ 4 —JfcJL* 

: JjU c aj^AJI AjjJai Jp- oUa^*^ «ap a*j «\jjJ^\ 1 ajIiS** 0 ^jyji^ 

4_~tUj. * ^jb • • AjjAJI f\c*l //* <1)1 ^ X£*>l Jj jy jj£o Jl -b ^ 

J* <1)j£j Jij 4 ijJUJI 0>—* 4 ,? t*r*P <*jAl *-U <1)IT .. J^U J *?r 0 9 jdU _^JaJi -by 9 UII Jl 

OJUi ] cia^-lA* A JLo 3 .. i>jUl tiiii Jby otjb A-aJuM 4-aJjJI Aji—J^ «l)t 

... frLit c—J oljAJt Jl [ ^\ 

^ ‘-jVjjN 6Jliaj ’. ejVA'' ^joj>\> 





<f o* ^ ^ 4 *W^ oijjJt £ bi 

Ljl j +su*\ i^j>cj £^iJl oIj ilSliiil AjjJlaiJl ^jbLiil <iL ■__ & -^y V 01 <*~*£ aS"^-! 0| . 4-CJLii^ jl^iVl 
l <.^iJl l OfeT bl U1 i lj^S\ Jb- J Nj j*p 3^^i)l «Ji$* . y~^ 01^* 

1-blyjl «X«J TwI Oi^" O^-Sp jf' ^vftLill dJLb Oj c jt~\ jj^Sj 4 yl • ^ iS** Ijb-^ 
(CJp ^$jL» i <iy ^ V^. 4 SjjJlj . <»1 ^isu U LJljl ^p J V 4 i-JLwJI 

. J*il 

0 # A # ~ 

kJuS^ J-^ij *JujUJ— ^LUp- oujUJ 01 t ObJlj OliU jp 01 J-i c cjl Jp 01 
Ol^ll 01 . aJVa-Uj ^U j ^j^JIj 4 5Ja.«*>Uj ^ISj y jJl £^JtJl y& 4 ^b» Ol^ili . Ob J t J l jIJla ^Uj 
O^ ic ,j* JSj . jjijpj_o^il (j \juL * ^3 l jybNl jJU oiLc ji lA^.* 0L>waij ObJlj 
Ifcjl^sr-l oL L .* l l Jp IjJSia 0l 0 jiu J ai*w jt-f-'N 4 <j\ijydl Jp Ijiiy jl /^jC 

. otf»Ai 

^jyjd^ 3JaJl oJLA O-itf -liJ . a~*Ij Jsl£ US" <J^ ti>- J-^ Or* ®* i7 ^ ^1 
-u>j jSlc jj t uju»j j£c v oijiJij. -c-u ^ j^p o»o~ -^-ji ^ r^ cK ^ ^ -iJ1 J! 
t^ajl olyly Jp JUiu i-ij-br £^y>!^ LiJl ii^iP . 

«Ju oLiJ JOi .^SJ* Sjj ^ v ^Jj^i cJr J* ^ c ^A 1 

. ilApSlI oU>Ijj ^ V 4 operators oU^Ijj ^ ULJ1 

JpUili . iiyu ii^aj U>Ijj UjlJ J-Uj jI aj\ . {j* ^ 

Jp « ^y ) JpU) 1 JaJLxJ ol ^ 4 ^ 1 ^O 71 L^^- 

Uiaj JaJLjJ ol Uajl JpyiU j^jCj • ( £' 4 25 5 Jp -iaLw U^iPj . t X • Ji Ji < X » 

. ^ JI^ Jp bJP jt 0 jLp< t 3 ^ 1 trf^ 1 J • (> 

^ 75 £~*i 4iU 5 Jp i ffj * 3 > -l^L^i L-j-pj . t ^y * 3 i y> U-^- 

Aiply O' c 0j^ SJpUj: t ^>y> -Vij. U. ysl jt ^ 0^ * 25 

oy- jply ^Jaj t o'jjJ' (jy j^Uai' j 3^-y^l o'-LiJ'j olylylL jUi 4 
j A b* t *5^. c O^ApUil OK" bU . ^ oLUaJ' «A* J S-s 7 ^ • oUUp 

pJis; Nigy. WJI JU~3 01 ^ ^y &U\ UU & ) . AB ^jb-i N BA 0U 4 B 
^i*o 5 Jp JW1 JaJL-J O' 0>a- J 4 75 ^4 5 Jp Jj^l -W-^’ ^ t ^ * CfJ 1 
^Ljyijl Ui 01 iili ^ J4i • ( < * (yij 1 ^ 1 £?-S * 1 ^ l^KUj . 225 

. ? <.UXNl j^jj oLUp jy ^ 

aij . ^>-1 ojiaP- ^j6jj[* oLy?^ Jordan 0bj^>- JI^SU-Lj 0j^ LJa>- viAi3 -Oyj 

JaJ <^-j ^yUai 01 s-y y-bLasJl t^jLil^-il Jaj 0l yiJl J lx^» U>^u-1 



. ^ jS 1 icjjiJi jj) cjIjIjl* ky»j+£j)\ il^ApS/I j j£j UwUp jJLjI^Jl! 

^jA Vjb i apUJjIj Oj^^J^I C 1 ^ OLayj (J^ jy*Jl lpUa£-«l IjlLI UlA ^LjLj 

*w— j jULo Ljajl ;jUpli!l ^JlA OL U>y ~X»j . l^JUxuw 0 ^ ^01 olJJLjij Olylyil 

. Jj>-i ^ ^ Uil iijJ> *jys> i - J jj > . *^ 0 iPj • U^ JU * JaJL»J 

Jjjj;- ii^wallj . matrixes oli^all ^ oli JplyJl j&- olj J 01 JU< l<i jw jUJ 

JLplyJJ 4jLljd^ O ’»«*> oUjAsaII 4 ^! J^pIjaIU . IJLsj* O-XP- *JbJaj <uU#y cL»U>» <-*£. oI-Xp! 

dJUl^A ^ i«iA ^Pj • ^pI^aJ! ^* 4^ aJL ^a Im h I I A ^ s ^ b i^JI 

j! c yucli^LSL^ 4J Oyw*! ob j>JS\ . Oll^oU 

a j, 

Ulftyi ^-X»J liJJi 4^.131 jA yuijyi OlS^ . -X>>lj ^CUfcii* 4 ^vi^»i« w 4 Sy** b wO 4 j^* 0 ^Lj 

. Jplyllj oliyUll dL;lO ti> U- dUJbj . U^15 j Jp L^l, 

£■ 1 ^ . 4 jji.^ a ll A^Jl^-a ^ LMaX **1 ^1 5jj-*aJl ^ ljba.«** ^ ^jjijjU 

# « 

Ai^jaJb (J^^-Nl Ojji . jivZjjSt A >-ja taJL^Uw* AA-A^OJ AjJU^ll 4 _£y»i 

£jy ^j-Li ^ ^11 aa*^J aJ! -L£ jl ^yylA Jjbo c jjliijLji Uij LfplJl < r S-. ^11 

. 5j-DI pj>»>- 4 J 

i--l>- J^jCUw ji <w J Ja ^ jjj^viNl £Jja Jwuj . djp jl jjLlp iLi 4 £J> d\ Oiji li| 

• r>~* ^iw» ^ iejj 0 i (Jm OtT ^ 

4 ^ V UJUI ^Jp 4 J L r J* jj 4 J J^Ullll JJ-^^ ^NJ 

4 ^ 4 4-^JUjl ji t OiK*' l^J^j . lAjUaiili i>-jiail 4 jv*Jl j£ JL^-lj olift 

^jyj^ Iftly ijj^a}\ J 4 jj5^ l^Jaiiij ^31 ..jail oc^Vl a_^% 5" C^itS^ 

. U2 1 )-iA 4 ^—*>-1 

jilp 0 l JLw 4 ^ yC& ^U-iJl aSJl-- 4 ^JJl 43 **“^ ^JaJl Jj jLp yu Lil y* 0 | 

4 ^j^aii <a\ -Xjtfw»^ ^ JJi JLw — «ljw* Uil aJUaL) JjVt O*JbM jA 4 ^-iJl 

yi- U^b 4 jlp A iaad ? jl 4 jyyJ) iliii 0^ Ja <Ua tH 4^iJI j^wail 

. 0yy)i )ojcL 0^ jy o ^ lu l t d-i> ? ^ y)i v_^yJri y£- ^1 y 

iaii Jy; Dl . 0jj^3Nl jJ-U' Jp *>Ui UUa>- bjl ? Jjji c^y* bi 

l)^ 4-J j£? • A- L fcA w o 4 ^-Ul ^t“ 0l U*Ip Jlj L* 31 . Ja ?> ja)lj jj-J 

(J^ uijj*A5 c)l liJ-i N f IqaJJ+^J 01 c->: ^1 dUXyll £ji Ui . ^yji AaU i ^s>y£ A~Jj *JJ** f*} 

01 vlO-ip j£*\ ijj^ai\ Oijl b^j . 3Liyiil oljjA-i 4ii Oj>bjl LJ5** £j~»>cS o-Xa tjy-1 

. Jjl oijya-5* Ob dLiy 

' « a . * 

1-X^- p*~0 . If*!jiAO* a*»Xj ^i.lyijl Jlji»L i_jJl5^ <yJai! ^lyl Ol 



JjL? *** ^Js-t OfcT Ui5j . jtfu# <>~y> Jjk ^S *j-> t-jfs 

# # # i 

. jv*-^> 4*-j^ Jjk 4 ^ *J-«* Ojj^^Nl jfef lij s . i>-j^ 

• 4 ^^ 4...., t ». ) 4_flj^Jaj ^J t> i > M « j (*"^-«J 4 Oi* - ^ «!/ 4 j» *^ (Jl^l C^**^ t*^J 

jU U^ ^Jpj . j//ijl ^li-Ul ibijt ^1 (f^Ji J jb ^J^LJ ot J jAj ifjjij* jj- 1%0 

. cJ^*- 4 4jJj 4lWL«*/ -b/ 4^*-^ 4 

• ^ ^ Cf/*^ Jj./'j ^ Jjj^j ^ -V^ J^l ij J^ 

. o\yx2 Ojj^l^l p**>- Cl* tJjjt'j 4 J& 4 Sjy^l ^-jli jS Dy^iilj 

£-*0y* l <£j I 0l ^UIj '-'^■■“l ISIj i_n*-iljJl oci ^ JaL_iJl l ;«ja:.*i IS^ 4 

4jJj <JL*a# . .ijJOy AJ j^Sw- <^Jijl £s*»jU Ajl ilJl l^jJ O^i ^ 4 Ojj^^l 

^\ ip^bjl JA V 4 ApliJjl JA jjJLS'Ai* jjp- L5/ Ojj^J^/i Uiiy^ j^I . 

. t$Jbl*fI ^jA *^j ^JUaJl ija^- <i 


^JawT 'y oti yji> ^Ijk^w 4 il ^*Jai**J 4 Vj! . ^L> 4 _£JL>- 1 j aA-L*/* <JjL£ 0 ^ 

^JtIaII ojA 4 ^S <J_^ 4 ^»S ty*p ^l«x?*ifc*il (^S 4 cJuajl t<Af» ( ip/ i 

oLS*/ ^jj>cu- j ^.iJi 4 U/l i^\ . <j iS*xil 

o«ii ^Jjc>»j 0^ 4 ^liJi jLsLl Ul . Ojj^J'yi 5 jj-^> ^JwjUj ^jai—J V 4 ol j^* oi3 

(^JJi ^*-^“1 AiJj ^jju 01 VjJ g£t dJUk jyu,<aJ jV . ^J-i ^3 ^ 5^-kP 


4 <J*j* 0 j £*-^j I ^>-1 Li*J iSj^iajl «JLi . Ojj^)*y^» Aa)J^o^\ JL>y i)yyA\ dJL^O 

Ujlp ^JaAj }f £j**t iJiiaiCJ <jl iJl^j . 4 jtjU i-J^y^xt U 4 Sj^csaJI ooiil ^L*l 

ooill jyuaJ ^ jU>»*yi Ol 4^i . <ilU<ul s\sj\ A>>blt o^iiil C..«^l<5? U-15 "j . u^ij jjP yC 

. L^JtJ ^jl i**J.*yi l*j/ ^il 0*y 4 di 

0 0 _,+ 0 0 0 0 
Jji£ 4jjJ l^-j L~- ^ C.4>>-^y tiJLil Jb <JL» JaX j^gJcj IJL>-I £*A) jl j>- -li CJT* lit 
* * 

I 4 kiJ^* vyJJa 4^i3l jA 0^ jJj liJjl . 4 _^jJlA-I 

jl^ (J^j • d j ^/ Oi c)^ J UuJt vlXSjJU< g Oi C-5j^l Ujj , <J l^* jlSj 0 ^ jJj i j0jjL 

‘Lm*Jx« <AjJh k^JULc *y Lil jJLj jlS^ jJJi . Jui»Ji 4w J? ^lt ii^JL- ^j6jAa cJ>,.,l^l viJUi 

*-J^» 4^ij! ^Jj^U il iiye* <jjJ OfL-- j^->yC <_ay^4 c^U L*IS^ SI , ^JL« 

^jy/l* 0 [ ? UJp iju-iai! Ja C^3 • L- 0 }>w> . <pUjl »1 ii/M 4 ^! 4 _w 

. di)S jfc V 


Ull Uj . 4_**Ui ^jaZ+~j L* c-i j*j 0^ ,j^€ ^ jXU;/« ^ SyuJt oJLa UlJb LJl Ju 

C ^ 4 |1 UJI (j 4/^y ^UJb'yij U> 01 ^gk;,J V 

OJ ^ ij** ftUapJ jSI iju^i . viJLi Ubja^ii ( ^U.Ai'yi »j 





$&+ j$& Si> j^iS\ V5^\ 

A^y^ ^ oVi)^^ iyrj 

1> ^a^A\ V^N&X y^ J> A 
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01 1 Aa g.\j jvill d <3l>ol y^jC lOajl I jl**«it I ^1 d^ j 

* * 

0| & I Jli Aij . lA*- l^jljii*-! Iaa <AyP 0l£" Aij . A>-lj C-ij d I ^UjuNI a j < ^-^yil * cJ >ju 

. i pAvy \j)^~ Vl i^-jJl dj (ju N jUmII 

Ojjr^J^jl <-* j+&i aJa . J JJl Jj> £■ iji d^ <Sj>"\ ®<jk ^jyjit* <3 jA* 

jlAil 1 Aa 0V . *&> 10000 4 ■ s *^ p jl-b* <J 0^ li[ ojL-'b/l y* L»y li^aJ 

y» Ol ^Uadl \X*a y£3 . jv»5jtyi ^Jl-j o^Jai 0*^ 4 <^aUJI gjOaJti *~i}) ^ 

lAs^ Oljjt^* 0|;1 aLI 01a^* $ 10000 {0>j jIaIIj 10050 |*ij jUll Oy <Jy <^1 <SJ 0l 1 a>- Vy^i w aJl 
L*Jjlp (^aI* 31 PjjJl tyl lil Lil <^1 . tfja} l» L*^£jlit jj^cH Oji dO^ 4 ^*jA3 

. ■AaOo jIa* A^b) ol i N juS"* jIjL* Jjjn^JNI Oj^j 

d sA ja dll y* paA^ <UaJ 0jjr^3^(l d^ d* 4 _/*“! t 4^1 ? *>\£ jlJl* d 0jj^3^|l d* 

« ( # , c 

lolv?jl Ljt ^ PjIms/* y4 OLtwin i l 4jajflJl ^yJL*! 1 jL*«*v» V*,U ,1— J d^J 4 PiA^ 1 <i 2^- 

t*i> { y* ijtw Ojj^J^jJ ot d^ ^ ij£ d* d*^ jU-J .1 Ois^ o^ Ojj^-tp 

. dJL^jy 01 d?* <•—tf jt£*t oLytic* pAv*> A»y Ojj^lVt yo liJt J^jll ? d 5 ^^ 

Uli j*a t Ojjj jv-sAj ^w-sr-jJ' 4 t»Jwaj juZjjt* A%-ja 01 ? iiy<ll di-fc d^ Jj+4^ t—A-^ 

0l d^-^ ^ IaJI j£. i*r^\ d^ 0l 4 J>-1 4 <^1.0jj^)*Vl N 4 Ojj^J^t 

• Jb Vj 4 d?* 4^^ ^ J&\ iij*A ASS' < >r ,.>«>: < K) Ojjt^T^J -UfcUib 0l -bu . Ojj^T^t 

jydl lJUb c^wo JJl L* /^sjj . isSJytA jsj£ £a ^j>*^~sJ ^ L^-lSO j^u -X# 4^-jll Oj^J 01 

? JaSj J* A*rJA d 

Ot>-_^1 dJ^J oiilu ^31 A-?rjil 4-J*-iil 0ti 0jj^3*Vl JU^d 5Jjl^ AjU ^a> V lul \jjj^aS li| 

d^ ^1^ iJLiJ-l d W • ( l-fr^Uai*! ) I^uajj ^ 4 ‘ 

a J UjOmJ ^iJl ^j-ia)l 01 j»^jj . Ojj^JVl £-0y ^ ^ r ^aJ ,l]Ji c-tjt dj 4 u-iijJ Oja £*^1 

. ^^iall ^yiij 01 ^jA J-^l AjP jUOil Oti 4 Ojj^i'ijl Ob*^ d^Al ^ 

. jy^{ 1 d*^' ^Xpy* Ci. Ojj^-^3^1 <-Xj^Ll g-^ . /al l <»£y 0l 

OjjJ c^jXj . Ojj^^Jl cJuoj ^1 4-iaJ J ^*-0^1 l*bfc JcjAj c--»“Uajj 

Ojj^lNt 0^/1 tujJ 0l tcj . Ojj^d^l £-^y* 1^»y«i UU iOa-Jl 0 ^j 

. ijydl «Jla c-^1—^1 0 j>- ^ja C.. dSyJaj JLi c 0jj^3^[l cJwaj ^31 4 yuJjyi <0aJ Oj^J 0l Aj *>ti 

f. 6 0. f 0 

\ ;:]a.pl L^’V ^Qa:? Ol t^r-lj (j- 4 0l£~ Aa 3 . JWs^Jl <J-+s 1^>- C.i r ^aJ Ai iAauill JLUj Ol Ia&j 

Ol <Sj* Ol 4 4 . dA^sy Ol d^* Ojj^Vl ^ A-Ujb 1 _j5" L* 3ja! aJj^a tj-vlaJl 

i ^ ^ jA 

C-soii Ai A^Jl • t^r--31 yH J N 3Av>ld' iiLiJI ^y* ^1 5^-1 d -^y* 

. yw»l J1 4 L* aa>J a-> 4 4.j a ; ;ll 



1 









. ^y\ii . Xn^^N\*Nj» 0\ 4>\ 

a.*?.-; )l LjI ij\ (, cJus^l ^ i-^Jl t /»iii)l ti* 

lyt . aJL^sy <J A>«J~- <^JJl ^P (J-ijJt ^ yuijyi <y* 

-Utfj *ly- JUl—iu c)l 0y£ t -L-s^ay V J\>- 4—^x«Jl ^ Jxd* Uj>£ 

, U-L^»j <JL«P 4 JU 7 - \jyij l^yu 4 .,<a <*Jl ^Uu 

# * 

^*Ap iJl>- ij**jaZi *)l 4«ja«;H 4b ^ ^♦ w^ .w l l e,j*Ja]\ 4^-y Jj \j^ {&* lit 

jjp ot^JLlt ^U-i? O^j . 4, . , /aj jyJl 4 —*a-J 1 ^by V x^>J>\ 


^ • o 



i J?l^pV ^Jbx l wJ ^jJl A-^#Jj'\_^JVl Apbiimiflil J 

* * . * > • ^ 
lf'1 4 IaJ? 4 (iUJb ^j»jj . I-L>- A. jf' AJjj\XJj ol , ,./2.‘i jJL*L*i{ I-Lay 

j*-L"' J aJjI# d^Lll AmmJJIj A^2Jjf>\\ l^ L ^ a «l l l oLa^ . 4j? j»XJI ^JL**Jl { A^/a j^ p j) 

A-Jajlj . jjjjiLJl aLL£< l_-jUI <J j>j 5" ( J a ^ > ) J^JtST ^w? 4 *>L* 4 ^Jj>uw OlJjj^xNli . jv5" 

5^JUP AaI^# (£^L»u 4-iLiJ! Jl J^ia ^*JaA> jl Ipip j^j\^J^jl i_A 1 ^" ^jJl A*>-^il 

jS*\ UAJjj^iNl 4-ia-Jl j aJjJL?JU Lc S^ysoi oX* aJUfcj . aJDI ^ jLU ^ e.\y?r\ 

g g g0 

«Laj . Jl ^ Jl y a*-L> ^P *jJl V^/" Liji ^ A-ia-Jl jlj L<?^va>- 4 ^J*^)i 
4_jlL*l Jp A-Jijj^^j'yi jAL^I ^ljL>*I**lj . OjLJl ^l*j! y» j->lj! ^jv^Lc A ■»«&!! 

*Uapl J AiJLlI ^Jp Jpj l«A^- o^y^ai A^J OljLi) \ c **> jj^J jV AiJbli Jp J> 4 jjj*^J*!)JJ ^3»*jil 

. IajjJ-^ frJj J ^J^Jl (j- 4 72 ^ bi*^ A-a^li Aja-Jl 

4—jjJaJl oLa <Jli«lj . C-JL,./? ^y^».>v$^ 1 )j.#Zj jjj^J'hll J*#f aJUaII OlL>Ll>-V! «La j| 

^J^UI ^j^JI <^l ) 3x»j . I aj^Ip ) ^^JlJI -L*-^Jl Jp L-w^-x L l ^^>-V! tL-S^I J**f aJ-*l*J1 

# ^ « 

Ajj jV* l^diS" ^Jl UiSsj Ljajl <ji*sJ ( l^s^P A^ja-Jl ^JLJ 

41-J&*" jJj ^>- 4 yw» AjJbl A*«£i 3-L* 4 jJl Iflij 4 C-■ ijasl oUtyJt 

I aLiiJl | oLsA-JL Ua ^ V U^J . jU-suJt ^ OjJU ^ ^ ftjJl ^ Jbjji 'y l^l ,/a.i 

# 

4 Ifioyj? <L*j^x)l C.L jvi]i ,J y^Z La ? AjLjaJi 1 Ai-ii-1 9 oLja-jJl (jLij liUi . JL^~I IJ-i A-jajyJl 

, APy**j A<A*Jl 

. 3JLi J*J ^ ftLil (J JL>-lj jl 4 --^ oljJUlj oUjj^JNl ^ Ljup 

Obyf ( ^ r P l^jyO ^)l djj^aJl £^Pj^J 4 iaii aJU-I 6 La 4 LLp iJ SJdl a La ^yiJ LjLpj 

. JL^j aJLp ajI j Ai-^Jl aLLJI A.^JI Jp IJttj ^LJl JljAl jV . 

< ^ 1 „ 

ajLa>- l-LJ ^)l oLaLI (J l-br <£y?- Ail 4 AJ ^w^J l a L a^JI oLja-JI ^jjx-UJl ^jUaJl ILa JaI^ 

. 4 ^J^- *)lj aL^JI ajLa>- o\^^>- JjL oLoJ ^ jJ^Jl ^jl c>fL*j . u^ojyi 

l^JLc ^jjl 5-L>-jJ! A^jjlj©bVl ^a LLL>j . 3jyS^ ap oLyLil ^ ».j a 7 tL->Nl oLa 

. oLjJLil <j^ “^ aj ®* VI 4 V . J^Lil I La ^ ftLLl aJL>-*!A1 

a **UH a-JLp a La jL^^l aJLpj . aliJiii lc Lja *j ijL~J> X^)\ aJL*p jl ^>»x Lu^J 

• (^) 

^1 V jl 4jLi y &y*H 4 A^-jjJI aLi 3frbLl y ^ IaJI jl o*XL w L^L .*..C bl 

^ 4 ia-^j J>- ^Jp ifj&i frl/^l JO • Aa-W»3I ^ L^J . «-W»y j\>- Vl *yrj}\ 

a^.aIL jyiJI ^ail-J Jl l£^ji jjj^JNl a—L ai! <u-jt)U >xAy*» j>L Jp J^aLlj . ajj.«J JUll 

3JjJ jl ) Luaj t^J^wai ^-U jA jy**^ O^j ILa . ^^*^*31; 4 apUjjN a— «a1I 

. ^JLall ILa J ( bb[;l 



AjjJUlJI oU*^Jl {,jii ^jJl ljaiL\j <] aj^Xp N ^>LjjNl Ijjfe jj 

l)1 4 oJ-» 5JU-lj c . ^Li JlT (J jl ^ V ^UjVl IJUfc t)l t ^U-U^lj ^s4»^JU 

L (J^UjjV-l ^-U* <-J>yu U liA Oj . Ajj jji oU5L_£)l J yai«~» (j\ Ol jl £Jj- i> 

* # * 

J-U> 015- ji ybj . Indeterminism i*U* j' Heisenberg primciple of uncertainty 

f . 0 * * 

#.^5» <w^UjjV1 Ijl* ^]l oLL p ajVj U IjiU t, Lo ^ 

0 0 0 

( a^jD (J* 3 ^ ^ Ur** 0 K^ JlS) . Oljjj^TVt 0j^-5- UjLp 

. kiJL5- t Ojj^Wl 3^-j 

V jl Jsy5- t JL^>oLUp U^rjj l-U* 01 tiD 3 -Xmj Jij 

^P ijjbj . (jcJUjtll JLaJJ iw-J Ji U.LP Ipwdj Aj^ahII ^1 O^U® 

. 4>UaJl oJUb ^VS U*l$l ^Jl oJlUj ^jAJl 4jlU 

ajIja.' jjjj o^ Aii. <a>*l> <cyb o^" ^LjjVi !jl» (ji ij^pj 

jJcj { Ull OtT lit «, 4U ^jUU ^ <. ^ISL* jjlp Jbr-j, ot ^ cJuT 31 . <-£jl£Ai 
4Pj>m tj uu «AjJ jy Ui^-I Ojj^iNl ^Py* ^jww jy^ (j Uj^-l Ul ^ ®*W»j iii^ U-Xp UK 

^1 U) jXjC (jKi . Litt ( w»jil ^ Njl AP^Jl 4 JWU jP UT A3+~j Jp J-^ ( -cSy- 

? a*^ ^ 0 ^» ol 

, . * * * 

IJUj . oN^ill dJi* 0 ?U 0 i^ 01 *i aJLl-VI dJU ^p 0 J 

^ I # *0. 

. Ai*jj 0i 1 -Xp 015- ^ 0^ JLa5 . cjji Up Njl>- 0^ 
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JJ c OyMl OK" . x&JS : ijj>-\ aJ^ac j\jyjeU 1-V* j~*> 01 y^jc 

|iUJl O^S" 01 . <u*li JU^yi jp Ulc Jii~> ji i iJtufc i |iU)l 01 i ^jyyU 

. « # 

Jby frLjjoiJl C-o 1 p Aa! . ^^>j»J 1 j ^LjyiJl I ^Jp AjLLL* ^ (^OJl JU<?|^L Lai*i« 

Oyjj <L4l 1^:1 . <Jj^pNI ftU-li cJ*A ^Jl ilULl O-Uj c yi ja\ JbO jjv jLi“l a1L»w* o^I^J ^Ip ^iil 

y* aJLpImv* 0jJ>J 4 OjjTjl(Jyb C ? j» yj l ^jP^Sj . 4jC«Xi)l 

• ^ 3l^\J\ y» iLtf 3 JpL~£ ( O^Oaiiil Jyb 1 jl£* 4 ^*JaiJ L |£v-Jio ^jj . J-^l^)l 

Or - Oy^ y 4 c yy£"l / J/^l yy*^ d c £*“ 01 *-U*l^l Oli y* OK" 

d^v 10> ) y-*^! solvay ^aL- Jty* dl pirj** *-** i Oiy^jv^l ^i*^* 4 

i»yj\l Ol/jil CJK" . ( Sj^^Jl <JLLl <iJl£j dlpj <^Iil c—jjl ^->JLJl apL-^JI 

iiil^il yfy* Oj^J 01 j Jjw OK" y^liU \JUb c ju*xJ*- 1 j*^)l Uiyl cJjLj M dj*^l 

jy ^Lj OK" . ^ U)1 i)jl^ £jlJ d ^jl>-1 Jji*-»—»4j1jJ 1 <Uib jUo 01 c~J U a^J . ^-s^“lj 
Ojy 1—Jajl 4 _a*aU d OKj . Oyjl^l'^ll 4 ^-jW- OjJl ^Pjyj 4 y -« * jaAl l l 4 ^-jW- pP j>J 

r*l y 4 5^1j i-lili* d J*' di OyJJai £^1 OK" . yOjyj <$3^3 

. Jb*A^I A«r*^r«i^Jl Aj'jjftljt {J+jAA * ^|< L« l > < 

. ijilll iar^ll Ui?- <300- ^-Ui 4 Ol-bll y* Jjl OK" 

4 y»jjlj f lajlflil jjP 4ji>-j ^ ^cy«*. '> OLl jLmJl! y-*J A^-^A \ i/gjl 4 (J\^>^1 lf"l 

01 y* y**l^1 4 d 5 **^ 1*^ y 4 d dr-' jl^*^l y*^t>J * jl^*** 4 *^! ol^-^l 

OKj 4 jj^Jl 1 li> y« ^Ip -Uj ( ifsrjll A^-jil I 4 ijaj yP ^jyj-5 ^ *Aij . dj^iil v--i>0 

* 

. 4—jjji d 1 jjy ^ j y^jW fj^l y^" d V^ 4 Oi^ ^ ^ f A ^Ip 4jI^ d 

• N V 4 u ~»\£-'\ ^iL. /y» tV-id 


* t 

Uajl Uaj . 11 <jj>- jj^j 

S*AP tJaJhJ AAj^aiA JU- <J ^-IaJ yj^jt - U*^jj . cJUj 

olA* Jj <iJ^\ OljLU CJK" $ oIp a^»L* <J 43^1 ^rJL> . ^Jplitf ^L-^>-l 

. JyJL>fcdl iJpl Ji fljl^Ol*-! j* jixJ fijy i viJLjJU* aJJ-\ Jiaj 

/ **“>• <ij-^l jji ijf’'** 4 )\ <^jM> 1 Jj- 5 *W- 

-X* { ^j ^ <^il if *-y CJK^ <JtJ5" Ol Uw»lj OK** . * Jj fr** 9 ? 

JJi ^jll «^Jlil dJL* 4 / <3*“^* 4 liJAj ( j0y0£. $JbJlA4 Jjt jl£»b {jA ^JP 1 

^ b»U> Jk <il 4 ol^UU ^ 4 ^ 14 ) ^l 4 il ^ 4 complementarity 

. j^J ,^1 Jl Jjo JjAl 

Old ^ Ol ^jiAfry^ £jA jyt <^..ljfl* . 0jj>"l f 

4 SjjJl <J Ojj^Jl -U^j <J Jto 4 SjUJJ <**— 

<+>r jil ibyl <J JUJl^- ^y» ^»jaxs) | (Jjt ) Ol jy yyxi 7 ^>J1 JL^^M iOa-Jl viiij 

^P 1»X^ Jyui* J ^wxJl t f^aJl *&ry (J^ il^jl 4 0jj^J^[l jy^d <^<alJ 

Lc 5ij^ kJo .J jV 4 t*li V JlJjlpj 4 

^cwJrl £^5* 0^ ! dj^s^Ji C-itT" . i>-lX4 OljlX* 5JP c-^U-l^N 

. X^Jl A-Up aJ-V^ 


0^ Jby £-<jSJ 01 4 juSjjS* 4 4-^Jl jL5* ^y» 0l ? dAii i»j 

. jlJU ^Jp A^JLp «ly U c-iU<3ji ^yUjc V jiuSjy itaU^j . 1 ^jc» ^JpLalj 

U jlJLiC Ojj^lVl ijysA'j . SJIaLJL* jf- -kii U j£- 1^1 

^ cJuaJ V jrol^jS* iJ^U^ 01 4 y t ‘\ t jil {yjaW ^jai«J 

. lai» 


^pJj ^ iXm 9^]I <JL*P Oi^ 4^i*^lLl *^»>L>-^il i_ ! y0 0^^ 4^JLJl 

^>\i)\ j^> *yy j* L yL^\ U*j . ^jUI collapse S^Uaii «Ajh 

jjwljdJp (JjL>- Jij . 4 jLaA* 1 ^ic ^>-jil (Jw>^]l OS’* 13^ Ji S^ 4 

»li33 u <1j-X£. V jU»Vi -ijjp ^1—Jlai ^ ^kiJj Uyi U^J^J 4 ^/aLidl jj^y Cr* 

• If < iJLJkl l-l>- \j£>“ V j ) ^jfsJ . ^aU:H 

« t 4 * 0. 

Jfi- jJlpI 01 Jp ) : ys\i jya ±-1 J1 «JUi« cw> ^ gj>- Ua 

U jJLJ ^jll jjAJl CJlS*" . C i-*lp oUi>-*5t» (jiuw 4 ^-^l 0 l J»jl . ji^ll 4 ^ 

^ I 0 I I 

0!^* . S^ialdl OlJU ^Jlj . \ • ^1p ^ t ^Ijpl 4 jum>j tiili JbJi c^jj Ji J-J ol 

J Jj^' ^ <ij4 'jj^ i>t ^ . Ui.lt jyi OK" ii-»- Uw»lj 



jl j yJaJ- 1 ! y* Ipi <._Jli? aIx-w Aj^£ C~i£* . I A*JfcJUi c-JjVull j) Jjy ^ ^jC - L* aJLJL* 

I | ^ 0 

£yy> 4 ^ f*+* l) 1 ^w^*U 4*S'\j}*\ A^-^i.1 ^P Jj-Up . t.A^- ^ . « . « ^ > jV* V* -1 '^' 

IAa oc.<t^id‘> l)^ . 3i.lL 41 lA Aw !.-**■• > - AwL£» <3 3L*a^ ^jP 

jS- j£ jl Jjv AwLiJl y* U 4^)1 Jb ^ ^y-Js-l (1)N 4 ^y^Ofdl ^JlJmI^S' e3j—< 

. AjaJlJl tiJUj (J A>-ji! 5-Lio y Lo A-J»LiJl y* Aiaij aj\ <J APy>j JV>^ ^y-Js-l J• <3-~^ 


« * I 

(joiis^ iiUfc l)Ij *^j13 j .+s~»\j . jy ^>- t O jjaU 6-i* ^p (3*b 

Ji c ^J3*>» ^y V—*- ^ 4 jfeJt <J t ^ U ytyaZ; 

# 

’. y* ^JLuJ Li j^..»«4?t ^ j JLO? A^jil SJLij . ^.1 Ja a)I ^ L^JLS^ Afrjy* kJ^V-oy AP^*j£ 

. Jjil jl Jj^Jl Jv ji £jy *La>- 1 Jj^ <Jj** yf' e\j*A Jj jj N J\^l £jj3 Vi 
/ < . / 

V-i O^lil 4 jjP N 4 jj^/l AjLJ^ UL^> ( jP OjjJM A>-ji' j jjJC£- 4 Ufc->w» ^wiA jir I jU 

. iSy~\ <&J! jJii iiliA y& , jUjJlj l)1^1! ^ \-Ia ^Jp <&*** ^j*p~i 


<iu^y (j 4 V-i ^ LiiL AJ^' A-^>“J JjiJ 

I^i3l>- 4 t Jlj»XiP . Aiji L wJt y£- C^wft«AJ Ap*-jA ^y—*sJrl . AjAja)1 

| A->yu Ai^J . V* ^jV* ti jU-JU A^i Jlc^V 4 A-5*LiJ^ ^ AjaJj JT jJ 

* * * 

I *5Wii • Wj-* l)j^ 3^yL* AjaJL* 3L>»i ^>*0 ti tiJJi 


jw^Alil i aJL^a}) ^3| OLw?i Vl Ipip <- ..I wl H ^ Ai ^m.^ H dJA 

jWl JJ ]... £y>y J J-^l.' l^*^ 1 >y ^ 4 ( >*‘ 5 JLr' 

. i-«—Jl ljL/» £* yfj\jCj [ JLiliJl 


£yA> A^-^ll 0^ jy^i . j>-\ L/* J^ 1 A^-^ll ^yaJjU 

Jju y£> ^Jj^aJI y* L y?L>- Li*J olili jJaJl A^j . fr^jULiJl y*~>\ <*ry |»Jaij ^ iiLtJl 

jJL>o Aj^jII ( jaLo jJLii . JL>-lj d\ (J j& t ji (jciaij (J p^^lsLlJl ^l)I ^ Aj>^ ji' 

j^ 6>jyaA\ 6-1* AjIyJj . ia>- ^ 6-V^-lj i]aiJ ^Jp V-AJ ^aIjj 

Ojly psjy yp AkiJi y> JaA\ Oii Jyiil . JjVl ^iaJl a^>-j J * saa > 

y>~y SjJaJli . jy^\ Ajyp jUi aJ) Nl 4 Aw^ oL-lfC*jl aJ aJI ^aa^S^*! 

AJliJi 5 Jad\ U . hidden variables *J&-\ ^IjUsU (S +~j i+£ >wv* a-^JLSw* ^J>»IjP lyr-y 
• JiL o^L>- ajI J Uu Sw Vi • ci^i t-i^y 

y* b-*V 4 jJ-1 |*^Jl (J jt-Pj 4 jj\JJiJi 0^ 

. aJ^'j Jjti- ^ wholeness ajj^wNI y*y^£ Jj^pNI cUoi jv \^i c>*>U-l ^p 

A^y. ^J^U? ^JaAJ jlj AjIj>- 1 ^ ^V <y_V*i JjJjVww'Vlj 

jli^w U^[. jJa^jl ^ jii U*j . yr ^1 dJLb Ji aJxaJ i^a>V jjjJ* 4 ajjVw^I 
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. ^a«oj o\ Jyi V>-y 





^ ^ X 


. V^jiN jAiijN ’^.jf 



. Uilj Aw«*J 1 1 -L** 

A> 1 >- (JJ N 1^1 . *lj^/l dJL* (. djijj £* Uii* jji tfriSAJ ,j}\ t oliJl ^JaJl b»l 

# # 

C...~J AjLLA -1 01 . AjLaJ -1 JT Uajl jiy-Jrlj . AJLii -1 JT C—.J A^jilj . 4*rj il ^/xUj ^jci 

0 4 

JL^>)\j JjU jl Jyr«X iijUll Jb«t5J a->»Iij t <15"" OJJi y Njj t ^ . AiUall aaJLA-1 

01 . ^yaju ^ lQ a> o f.L-ii'yi ^1 Ujjlp l*Jl 'jyt** 01 »ibU ^ <if^ * 
jJ- 0 —>«ill (Jljj OlS^ . ^ /g l a* ^1 <Sji ^ OOJOjj t U-L -*pj lil 'J/oLaZ N t <^lj c isrjil 

JsLjj^l 01 . OA> ^b <iajj N Ailj . ^.L-Vl (J ^w j aa~ £>J&- J-^)l Olj ( X^J€^ 

. aJLjL*- ^pO ^*3 lib 

jwUiJ ll L-L-l £jJl ^--^1 Ail Nl i AlUlpl Lja^lp OK^ jjj 4^1j 01 IOa 

br iyyl lyX aLaO-I ja J*£ Ail ^p, t Ly, ^jJl J_jJil y jwUiJl IOaj . |*£Jl 

« * # « 
t ^pL-^l 10 a ^P t ( v r ^J . <J A-P^lb As^J^f Ob£OJb AjUl* LiUjl 0 [ . jj-*ai 0 l 

01 . viiii jr LJLp ^LjjVl Ijy ^fCS . £^X ^ {£ Ajjl^*JL~* > b/l AjL—*• A«AmU A*Pj llb-tl 

. iL^jisai ^u, ^ ^jbo i*ir Ajii>i)i olLjJi 

. y jj^SUll 0 | J> . o*>U-$i! aJL* ^ U;NT JT 01 ^ ^ ^ < 0 ^ 

ol . dJb^b olj <w*y*w tiJDjj ( ti £jlj Aj^Jl^Jkl b^“jl^j 

{ y^u OJbi {j* h CJfcT ^Jj . ^1 UJ1 A->* 4 ^ O^buil bil ^ ol . AUl ^jA A-A h 

Ja-waiL t^JULc i jn ./all A^jAII d«bft ^P h ^ 4 ^ *« 2 »o\»%*J ^.^iJl 

OJ JljJ U aJL~* Ja-JaJL U L»1 . l-Jjii Oj J> f,^ JT J^P 4 ^ Aj jk -1 p'Sll jUiil 

. * 0 ->xJl 

. c-^LljNl lJU* 4 J LLvgjJ '-*v*0y <Sy* C~~J c-b^Nl 01 

Aj^jil j jfibjc£ t l^P AA.yll jj-s<aJlj f***? I Ol . y*bsll IjLa ^v-b AIAmJ U jyt Ip^ Oij 

. AA*A ^-1 iai ^joLl* (jwLA3 ^frbj jjy ^jUdLl A>fcp CJK^ C ^~Js-l jiij 

^ ^bO^l . ^>»liJl J-^aiJl 4 ^ iiiJi ^ybil -by eij o»bdl *, 1 jT 0 [ 

^.w b V 4)1 Ob JVi Jyiaj . ^1 Ip 5^* 4 ^-^ ^ ^ viiii ^ { j&*& ( Jp l Ail .1^. ^yja 

.*A 

•AaJ . ^»ja at .11 oli jl^#l tXO? 0 Ua..tll OIS^ Alb^ ^jA 

^■Aaj jaJ^ Jij . iLLl 4 _^ y^bsJl 3(*^*^ (*" • ^ bJl l«b* 3Jj^i>- 3^Ji> ^. 1^1 k_"—> ~ 

4 O* 4 ^. A-^ujJail ^bJlj jjyil ob*jbt* jjw ^>LJa>* ^yaibj Jy-j 

il^LJl t i)jJL J l 4 ^ Ob^L-1 c c aj yJtOI ^nU^-^/l j,JLp . ^w.^- / c3l , ^ - Xl 

a! li3*“bl* UJaaT UjLipI < v^ 4«3 SjiyJl U1 . ( J-aAil 4^0Jl iijJL-Jlj «jj ytil t^Oil 




CjUUJI ky j Ajjj ^ jjl ^Pj . 4jj\j+S+J)!\j JjJadt ^L-1 ^P JjlaJl . £j\j 

<i j Ujulp tiJLIJ <J I^JUhj oU^U-/>Nl a-jlj jl 

. djlpjj^ll «Jla 

i^jUil Jl . jy> Jaj Jy 3jjd\ i jtsi J~+aj& c ctr*^ Jj-aaJI (Jj 

/^P |yi>vJ <1)1 pJL*J! JU-j <Jp <wJy J*j . -b^>- ^p y^' -W* j»y y ^ 

tjy ^ jy» {jy <J«jJf*l . Aj*Jl>0 ^ 0^*" L>- d-iP ^jy 

. Ijbi V Jj <*xja a:Hj Ajj\j+1*m S }\ ,j\j *£y»il . 0*^1 till-* yoNt 0^ pPj 4 t 

^ ^ i 



I \ J 





dJlilt pjl\ 


? J « iJUA »*■<£ ^ry. J* 






Jj£)1 c-jl b.b 


‘ (J* 0 ^ (^*J 1 li—*- 

. <' ) ijsSS" ♦Irit $ t jhTUli 


Walt Whitman 


J_*ai)l 





JUPjJI : jU-l J«j 


^ UJl t ^iJl ^ Ull SMp ? i reality ^ ( J^> U Jup liU 

_ly^JLj jl jl jl jl bfcly jl t ^£jC tb-^l ^r 4 £^1%*!! Up ^-jUL-l 

\^>- 5j^ 3»-^» d Aa jb {j*y b>b>- ^ t oijX^-1 c 

5 ij>rj+ <uJ> ^ OS'LJI jJUJ N Ljl-U^Lw* jbj <■ Ia-IaL£J ^5" ^j^>-^>- t 

L**P Jbf- <-3i j£\ ^Jp (JjU . j-Lj l* ^Jp jjLyl^y* 4 j bj>£ bf ( j*J 1 *La c/^ • bib*** 

A+MjX* Jbu ^Pi <^*bil J* IjU* jl J&Q>\ . oLJjj (^JUl US^ <Ly.jl 

U-LP *yi j^£j ^ iiya^-l jl jj^i yA.UI IJlA jUajU . ^bdl jy IJL* jl 

OlijLi*j 4jjit» Olff* Ob t U lPy 4-jaibi* t (f\J\ IJLa JtA>> c j^aj iiyai-b blL-L*o-U . l^- 

i Ujlp bjl 'i/i c 4-i iijLL* V ^J^bU | j^l| <uLS^: ^L~>-^/! jl^ . o^p 

* * * 

. b*^*P 1?««* <A*A^'l Jfl* Ljb«**b*^-V ^^“jb ^**0 L^i ^ ^ 

— ^ IaJL^j If 4jjjJl iijj-l_iSJii-1 ^fA4 ^ OlijUU Vi-* 

jl . tu-oi>l £jl>- t,? bfci^-j ~U*3y ^11 ii-A^-1 Jyj ly £*->1} Ja^- ^JlP ^A 

t jl Ujiu ^jJbcJ lAj jJU OljL^-Nl «JLaj . «Ju<3j J dJU<9j Jbjj li ljjLl>-b ^^IjO 

. 4jjl j*s~*)}\ bi-P /. t bJUiiasj ^jbcJ t b^jjJb t bjl^il^ . Ujl^*l c 

V <. ^ \-X~» jy J^p\ -X*j i^-\ l jA^>-N 


J^A*£ Uf*l * l«l>Pj ^jA l>* 4w«;Jal) qI aj^ ^J 4 4 As^jll J^ 

4^p -Ll^I! j^aJJ A-fx-jl^-il oIp-^i.^U c aI^L.*^ <LJb j^_aJ! a_ jLi ui -l ^ ^ jI L-jNjIp- 

. jU>wJ JjjjifH l«\Aj . Ajjl ^ » L «»^fl wUj i}jt 4 SjLH LjJ 4 J -W ?y U-LP 4 • A(j|/»?»*^fl 

• • ^ ^ A 

®LA ^LP ^Jp 4 <»ui lUjji 4 Lib J*^lj 4 3jjjl Jjj-i ^jP 3 jj-^ bJlAil 4 Vjl 4 (jJU^ AjI 

. jjAjH ^/>P Sji^ait A-if- J^bis^^O ^jP c bjl^al ^P ^j*-b ^^»H dJlA ^JPj , &jj./a\\ 

. jl>* jUil 1^1 . A^iA-tfl OljUwlU ii^A^-l *b ^b JL^l ^p AfrbJl jjWl dJUfc ^1 

V^Jail ol/j aLaJI jjp -U^jit jyUi . JL^I aJU*j ylsl ^1 UJL*ay ^Jl c-L^Nl ja 1 

* « « t t * * ~ 

i*jUi . Il^- ^J..*.^ JLL jj La c_->LJjNl Ijl«j . (^jL*JI cj «ja'b ^jJ L*jw? c.L--il L»lx 

oiuT^V otc^^. sjuji OljLlpNl ^JST JLAy? ^Jp L>-lj Jl ^ ^U<a»ji) J*Ubli ^lijjNlj 
(J Jl Uj . oUjj^jNl i jj>- l*Jl IJla JLJ cjIJL c_J b^L^I 

* * * * * s' * 

\jj2 l.. « 1> i. » »— 3 ? j \jX*0j Jl Jl JiVl <Jp ^XiC 4 l$*-j\>- Sj^>-jj» ^a ^ 4 loL*j*-l 

. Ay^wJl Aj^jJl UAi j^oj 

. U^laic* inJLiJI ^L^Nl jUf ^1 c 'I ^il t otp ; .i>iilj <buNl ^ Jl 

^Jl ^cjIhIIj jl^*Vl Jl jS^JLo Jl fr^jlill jJp «—*jf= . <«wLi ij jIp frlw<l <Lt*Nl aJub ^ Ojo^-1 jU) 

aj^UJI ^L«i»Vl Jl . jjfa~* ijA ^ aI—^] ji .« 

35^>- Uli aj.j l .U sI I aXjI^I j^Aiil Uj^i? Jl ^ 4 ^UasJI (J j^j IjlJl 5j^*lll jjjU-l 

. ftLiNl dJu Ji* 

Jl 4 5^jJA*I frbjUJl jll»I 4 ^ aJLjO Jlj 4 ^^ jjii» Jl IjjoJ-l 13^ 4 kiJJi £*j 

aJ U ju frUJl IJU . a-pIjJI b"U- -j* Jl Jf* (J <Uij [a y* AAjii-l i Jlj 4 U jU- 4 Jjii 

4 J 4 Uaip Lj 13 Ub ^p 3LjLp aLjl» «LjUI^* 1 jUs^l 

OLUp J^ . J->“lj Jl 4 J iijU* AAji^-l ^T;.^a? U | 4 _^y IJI 4 AA. 0. >1 1 1 <U*^*i\Jl ijj^Jl 

. i-^jJI LjU- 4 ^ ^ J ^ 4 ^^ frL-S»^l L-/?jjl 

cJut>.^Tl C. a~,tl Jij . 4 JP oJjJjt- UJl JjJ-5» 4 ^ jS s ^ b)l 

. cIjIJ->-N l ^1 S^JaJI 4 ^ 4 iijU* jl A-sfljijI jl 4 aj yL» ^>*-U ^jAH ^lUJl J-js>j aJUp Jl Jj-JbjyiJl 
. A—iJ C-i^3l 4 ^ L^ Jlj AjjUll «JUh JjLLj Jl JUtf^jl a-UjJ Ja-JaJb ^J* 9 *** 

JJ Ujyn J^bil a^-IlSI IjU JIT . I AijU* | a-jH a^-IjJj L/ a^}\ I La IjU 

. Escher j^j\ Vaserely jy&* c$l! ^Jl 

0 m a g 

flLA . AaUjA-I Aj^JL* ^Jp I^J? ® ALAi Aj^ I pbl;l 4 ^ Jw^jUll 4 J^AP LjLaj ^A>»#l 
: tjjlJaiLsA <J*j*a£ Silll JT Jl Ly 4 I (jjSvJl LL-Jl 1 ^"1 ^Jl 4 AjjSiU 

Uj^ft A JkS jJLaJj . fr U<ai)l 4 ^ Ajw?y^ j^Pj A-^j^* ^ 4 frUiill 4 ^ AaJ^Uj Aj*^ ^JaJ 




i I aaJ^-S 01 t 4,.:a JJI 


>JLA ^ ,jy»ldLl ^ Ujls£ ^31 tiJiJ ^A Ij—jlc gj^ 0i iljJJ 0l -Ujj 

t £« 4jLisilL wjUj-1 lJuk c j4>«jiu*j . UjljLip^l <->w? LdUjf «J c ijjJiU 

~jj** c <py 0£" U^f* c 0) t iijUil vJ|^ ^ Ua ^ 

JLiC-- JjJLip . Jai U-£ JJ j\£ jl UiKj U jQ JkJ jjV^/i 0l t ^>-1 t ^1 c 4&j U j^Jaj 

-O ^jaJ jl wjJUi jwj « 4-Jfci 4jyf I <Jp : y>-l U-Up LJljJii Jyip ^a>*i 

iJDi . IaLijoO (ji^l 0^ ^ ^ J-** - C^“ 1 ^ fY* ^ ^If-'^J ^Ij^l 

. « ^^1 JU^JI iJUl 

# # 

^•JLP t L Lw *»A»Ij Ia\j^v>* 1 4.A«A»«jLi Aj <JL*P jJLj L* ^P ^aJLjL**^ 

« « •# 

*>^ t Uj i ^/sy^j • * Newcomb s-*^" iijU*i ^a ^>-1 l^LiJ u a>Ji> 

j>> \ »Jla JT jl . <a s a^\ ^ < ii_^ 3 l i iijU* t iuJ iijUL 

LSja iA 4—jii cJjJl (Jj c Lm jvpj 4j^O>y : oUiaibill ja Lo 4j1Sj UJl j^cu 01 

* 

. UU <Lm» <J^*4 






SijLl* 

4 qXa X 4 ^ UJlj . *bj\i <+&A blip Ol Oj-Jbjyill eJu£^5*l jui 

t * 

. c~*j <J bolJuMj £jliyi y UJ> jJLj <}| . olijUil ^ 

f ^ « # 
jl ^ 1^)1 t L* b**i J-vs^j L*-bP c biN 9 lib*-b c OUjbail dJLa Ja>*Jj bjl jJLj N ilJLli 

1j>*b—> t «|yb ^Jp ^yCj bJl £y~i Jt\ bJlnil OjJLi . be* lJbl (£j N Lu£j 4 a JL 0 ? 

( | ^ibJl 0)1 t aJs>I^U dJLftj . djlyt ^b bhjl-L>lj £jU^JI UH 4 bjit*j 

I ^ dJLdP ^lp Oi^" ^ Ab*P b • V>b ^ ^ 

. l^*Ul U a*A ^J)aj jl JJj t bJL>*i* 4 jL~u Ifrujaib jl ii»L-j J^j jb>-l JL*J 

jS 4 \ ^ 4 ^ 5 JL3\ vr^il U . iijbL* J*b ? c i <^ S 

Jloi aJU 5^^lai C. ? a 31 lil dJL^J . y Jed lil (£ji*Jl £pll ^ jj£* 

kiiJ 4 -W»l J^ 4 CJli . t^JLJI ^^il ^jil j . ^JpNl ^ Sl>«J ^13a"~ <iJjl Jj£ 

jb Jjij pbjei 01 . AijUil JA ^\ iJ-L J9j 4-L*a> . e-..«£ll ^1 ^JaJl (j jLjbl 

. AlS^biil oX& ^P X*?J\j ^Jjho f,b jyill ^Jlp i£jd gjil OlijUll 


jLw< Nl l^Jb; J l^*^j Jij . U^>-1 y <—i ijAj *)l A-A 4 wAb 4 1^*^ 0 Cr** (•) 

( 14*3*^ i^j-ULl j-U^-Vl t\sys . J-iil b~*T 


m 



• ja \^\ju 



^m)\ jj+ie> Oi . JJ <Sj*\ AAiJe .liU* ^3 

* m * * . 

• y**^ ^ <3 4 ^i * ^3 <~**&*+£ 

^ ^JJl <s^l jLx>>l ; ^j\** jLi>>b c~*jidl Jki 0 _^j t Lj«^* iJu* (3 c£y Ujup i dJ'j 

. Jj'ljJi oJJfc fjv ^JiSf ^jfx-JLj ^pw^ji O-j jj li| t^LfsJ . aI^-I Ai««\i i l 

l*-» fUNl ^ Jyiilj (j 4 j>-ldlj ^JLoiU 4 O^i (J 

4 ^jJ-Uj ^ <»^ C< a1 > - jj 4 Ju<^^ 4 <3 <-£/ t*JUP viJLi^J . odiU 

<j^j 01 . I ld> > Oi <3 ■ii-Uoj J*i 0[ . ^»W • Oif^j ob 

b L*£» 1 p*J\ i AjjJ i^jJ <y* 4 lk>- y^p ttf IfL* J -^4 J*Ui <^Jby£ <3 * v-*^' 1 

J* 0^^*** c^^ 1 / c bl aijU. ^+-+aj N IJLa 01. ^il>- *^~33 ^*L*i ajj-j 

I jib I Jij j$*i dJJUPj . ^-df l-aC ( <ji ) yp 4 t*-~ jj£j jl Jo ^ d !y ^ ^ 

. LJp cJd ail yi J-X-J 4PJl£ 4 4^j0j jy^* Cs* 

*ijijj OlijLic Ul^-tji JT Lfolp 4 3>. j~£3 j**i 1 4 ObL**y JLaJ 

« .* >*,.*. 

ihj*}\ y>jl < Jp. 4 AaUIj «Ui* yp L-*Jbf- *A>-j la. x L> <L>-jJ ^ j. .^>1_aJ . <LJL5>JJ 

I 1 Ji J*S . *>Ui 4^ iijj Jp iijUil 4 £jJa-iJI A#jy" iU-li 

s*-^j iijbA o}. 4 * 0*1 j^-( juUi ^yUaii (j y*\j. ^ 3 ^- J\ ^*-C 

. ^j*y£S\ gjUyiJi Jip 0.5111 Ui> J«i7 U <15"Li. ^Jp 4ip Jao; ^LjaiJl 






t f # 

jl Cjs? 1 frbjoiJl |I La> <U-JiJ (_£ y* C~~J C-—«5\il iijLL* jl j*pjj UlA 

iijU^» J ^ t OjJljjviJl c-A-i^l p-^Jl tljjvi J*^>- j*J . <iy^ jl t i^lj^jl AjJUs^Jl ULa#1 J 

1*V *-*^d <£*^1 l-^J . jj=>»Li« (juijaj LjaJ jl ^So: ji Uil jl c i_.a£1I 

Ja*J; jjo- UjU 4^ldl t-L>* UjTOjj . ^ja>-S/l J>U* J i <iytj» ^3 4^1^ iUSj . il^lsll 

cjyi J j3ast -Ij _^f4 ^a <^ill fr^iJlj . cr ^Jlj ^^^aJIj t LJp 4*i>- *j yji>- j^j U ^ 

* 

. JliU J*~- Jp c LiL; J^ai 4~~A> 

jj • I **ry J* ^>^1 jJ^il Jik jI^p Jpj 

^r*>r> VjW^lj . I <Jj£ I £l/!“| frLfl J ^bjyiil Jap <wily iJUl SyLiJl 

. 0*UI i^IjJ yiJl 4>»!ljj~>» iJlsJI <| 4 j^*JI | Jj . <U* i> 4 j^ 4jI J-J Ojlp ^JUj l^l . UJL- 4i)yu* 


V^' L-»j / S^j* 4j^iU 


I A^il aS^Ia^S"* j*Jaj c I J^sJl C»n*JI I j! 4 ^LjyiJl Ullp jl 0j3\jj±jd\ oA-iv^l JLoJ 
<ilSj oly jl jl i J^>- ol j jl 3^3* • IaJI qJIaLJL* (j jbii^ jlii^Js 

J ^j^iail -ULiJ jl V LjI if \ i j>*^l I^U>4 ^3 jLUj . g}j^ j^» 

. « JC~J' ^»L> | JOj^Jl jyU ^yC - ! . U-* C-ij 

^Ljyijl j*JUU ^^si-l iljL-Jl j^il j^l jwbjiiJl < jA*w L j^J? I ft*lj 

jl <£jL ^ ^ ^J., jaas ll lj-A ^^-^11 ^ji^JJ jjj« ^S i>j 

_LJw>- ^y*&A |i l*Jl jL 4xJjtl>l A^^aJI d*i>A ^1 jlj^-'^/l • ^ 4>< U 4 %.« ^a ) ^v***^! il^L*«Jl 

. iib i U-A^Li | l^JLj ^)l iijUll 4~iJ 4ijU* J| ^AI iJLail olc-Jfl 


Jaisllj ilki- \Ju*y V I 4-JbjoiJl 4iuA>jJ 4-^^-Js-l 4A. j Jfl. l l I £Ju U~UP ^AJ liU 

ju 4 j jJL^»l ji>- Jlj 4 I>^«aJ i^jlJuaj jl . Ui> cJflAlll ^ol kw-A . 4 Suwm^ 1 . L--JJi 

4j^j Ja-Jjs* 4 j| . N ^-Jrl IJu jl . La ^JiJI jl cJ^l » Luja^» Ijj^u5« ^ Jaaj 4i| . ^ajU?1 

yb ^ ei/'V ju-J J| 6j~S\ JLij i 4 j Cj-aIU t 4ib: I^pLi ^-u»l 4 a^ JOyj . jjli 4i| : jj>u L 

^a 0|. <Jl>-l‘Jl «*Lio-l <^jl jl JUjI . jS l frLil oJLj <>u {£jy*-* Jj-lp ^*jl • 

. ^JLiU J_^)l JSJl <i jj^-jiil » ^ ^1-^1 UU . jS\ 5iJj l5L.lij t jjapl ULui>l e^-^l jl 

^Jl 4j^L^Vl ^LJl <j»LJ J fl pl j Lu i>l J| ^yA^l 4 ^ XJ l ( \^jji£- i J ««>^l 1 -X^Aj 


^L-5»l ^jA jt_LaJl tf.\_Ji*>-l J ^>-jj jl j^£ L tiJL-jr jl j>«pI ^ajL-^I j^l . I 4 **>JjJI > cJJJj* 
j^ • jr* -Lip j^^j Jj . ^-LiJl 4 JL*«ij ^***>-1 jl Ljijl Jp . 3juw» 

. IpA^I ^11 O^lll JJli iljA 4P^A* C l^Jp ^1 LJ-LP 4 jl ^ 





■ ^ j 4 4 j> 



Sjl/bl fUJLPj . 4^ji Jl A^SJj j j tj A**>l . jJLSJl Oti^£« Jj^xi J ^i£3 

p-UH Olji f' il -iJ-UP . Jjafl J^-iy jJiil ^ ft J flS **l ^ [*OAj p-UJl olji Js<ail 

r ^ * 

^1*^*1**! jjil Ji*^Ail y V-bj . jjjjJl jl»A^- J l~l>- pjJk*p A>«it jS- IaI^a Jp aai J j-* 0yiJl ^j* 4 ^ j£- 
* l$» Ji i » . 4 JJjij OjiJI y A*i-b> OljiJl . y-P c-JtJ aJ J^-1 ^jj 

t-j*I>- <iLi> Jp lAijjj jJa£»l Ulj . (w-Aill j>P o^ 4 -bu 5y» <^ly Ua«j 

jwJ (^«Ul ik^JJ-XS^ L djjjjjlj —w»xb t„• I>x1»»>» 4 ^j 4 AXjj 4 4 - b * AjybJL* <jLjtJl jJlaj . »-^Ul 

# - . . * . _ _ ^ 

jl; AaaJI aJL$J . Sjow* A*i cJlU^ aJ^LiJI SjJUI ^JU-aJ Ujljo . jjjjiliJl aJjUlJ J^ljJl aj^jJI 

. U>- La c^w^l SjJJI 

t blx jyiJl A>*5» A^rl^ 4 J £jUl <>——AJ J gbLp 1 ^j>l iiJJi . bjP b-i» ^*^3 

jl UJa ^lal JjJLPj . ^-jDl <-..a >j j^iJl oo ,jw ^Ju*-*il JaiLl Jp Ub^w J*^ljj ^ 3j«jJl jl -br-l 


^ To 






tiJJJbj c o <laA> AjI -Up Aill jj-p jl aj^jJO iyyw? SjJlilj 4 Lf £—>jl j^o -U 4 _~ 4 i)l 

C-^JJl 4 c-—^ t l£ 4 yL^I Uj-Up . Ajai^ll iiliJl ^ a]aa> AjI Jp Sy Jl 

<Ua> Jl Js<aJ ^JUI a 5 j Jj^ilt ixa ijv ^vAI^oi' JaiU .ilJU*! .li^L** jp SyUJI 

. A-iLiJl £> Aa 1 ?Laj 

^p ujl/Nl Jl g;l 4 Ji 4^ j* jtfl Ji jr Nl jl Ja^/I JUU ^ S/JU ^S 

J^tiaj J A-iLiJl Jp LJL«J SyUJl ol^ jJl Jl jJJi . v JLl)l o-Lw. jJts^a J> ^£i—ll JaiLl Jjj .5 

A-il^l ilijl u«JaiJl j^fiLi J C-U<A*I UJ 5 j 4 AjiLiJl ^iu«ll ^UUj <Ui> ^ Jj J*>l 

. oljJdl 

aJL> jjl J ^ykjjl jijLi* Ulj JJiJl li y\ Uj-Up . Cj 5 ** Lf c-«>^ pI li-J* ^Jl*JI Jjy >-1 JaJ 

ijfcli o*ia)I ^ JyiJl-^jl>- J| L^pliJUl oljjJl J-^ly tLJI Jj . pJUJI I J> l*W ^jibl ^1 

AhJ ^ja iiLiJl Jp Oljijl Jjjj J . UiLiJi ^JLj Jl J^ u^JiiJI l^Jaw,) ^JLll 

. J^SIl C JUI J* J>JI 

^ y^eu i y*£'j . o^saJI JLpIj J 1 **r-! 4 NIa- 5» JjiJI C-5y ^ol JjI aL>*ij 

Jp Jijl iiru . oljJlJl ja Jy^l jJL" V^JLp Ojfcil jJl iiUJI Jl fcUsJI j* jXJ 
ol^—Jrl liJDj 4 oljjjl tiJij Aaw? C-PUjI ^JlJI J^*ijl viJJi Ipip 4 ^jl ( jy>* aJLA-UI Jsy ^ 



^s-i-S ^ w_J»j A3 jP u O^ji ^V- - jJ 0j» 

. fr\.„ia.J)\ A-i*Vi^\ ^p\-G OViip- 


I « I p m 

y <L«JL« JUfclil (w- Stll ijd>- <*SJ&a 3jyw? 4jui> C)1 y VjL* . jtJLail 5iU y Oj j£ ^jJl 
JaiM tiJJi <ja a> L^IST \x£y SJbljv* jUail Oli Olii>- t JL>-lj £y Oli AjjJlJlJl o'VlAl 

! <ud \j . i-iLiJl 

^P ^ JL fll up t v * 0<AA (1)1 

OS'llV JU>1 yS Jl }y\ . oljiil aJlfc S^lj^ y*Vl ^ <1)1 e-jj V . Ai/'l U 1JL* t i-iliJl 

£oJl <1)1 . i-iUiJl ^p ^ilji iji OljJJl ^*1* . iSy^ ® j* Sj^aJl c^JUL? (w^ljlj 0yiJl ^ . l^v* 

lill . c!<>IaA^*1 i^JUL» a.•*/ a> d)l ^j^l ii^lp OljiJl d)l . j^I^JLp 

t ? A.L.*«».^~1 6 jj «,d.ll jjJL) (I^JLt C*L dl ^-1 d^w <jPjL— dJl A «X^»Vl (3 4. w A> ^1 p * ^1 

. slJLli < J*i> Vt U 

. (^\ ®<XN ^ Oj g\3j^p 



^ TV 



iJcu^aW fbl ^ CaS" . Lw? cLaS" L»JUp- Ji ^y* ijy*a Jl kilb dUI 

^il jA^-\ ^ <^A]l frill OUy>- ^ u l;4> - frliJb (J-^jl 4 ^Jall t>* -kji* Am t jjJ^I 5jU»l 

. till ^Ja-* <Jp ^lAJ Aj yii i£y* £-AA> S>y^-I ^ If-njl ®Ua>- CJK"" . Ujv» frlyj Ottl^l b$5*y? 

UjjL^i OUai^ N OiK*" . i*»»-lJl ^y* ^jJLaAjIj \jl» /^t1 ./-»->. UL>-1 c!aS~ 

« ^ v 

b*^L* JS"* *Aly t^P U-b- 3 JjA>- jjyJlJy» O^^-lAsJ ( liUi ^y* Naj c blS*" ^ . < j\i.,<ai«4 

. UAyiX 

l 4 i> «tfc> IX l^A* (Jy>«AI# t ^JmaJI IAA ^y» 0>b -yA £\./l t pUl 0>ljA Ol Jj*\ A5AiP 

j~Ai Ol { ^S IAa 01 . frUiaiJl jS- ^lAJ i*-y» Jl c-JL<? j^> fr~*r <y* t jy*l Jl £yXiAaJl 
IAa l)I J o Aa Aip . J>-l Ai> Aj l >-ja ^jA A)y Ail . a^LjlII Jp 4j^l^ ^aJI ^aA^-I J^*iJl 

ini i-iLiJl Jp £AsdJ dAyl* i jA 0^ Iaa . i_.AS" ^ oL*l> IaI *bM ^Aj 01 V ^r-^ll ^fjail 

liw* 01 j^p IaLa <^aJI y* Un oljAJi ^Sj Jf <a^oj ^aJI Jbfr^|l J^JiJl . Jai* 5A>-lj 3 jyw> 
. dA^ill ^ A-Jil 4 y « y«^ l djy*o)l 4«Jj 4-^yll (Jl^-i»\l o Aa ol . J«^>- Ai 

Ol $ LU UaXa dJby IjJl 5^yl* I iy> I Ol . iijlill A£*J (Jl ypl 3y* 

( <^Aj»y»*lll aJ^Aj t 4jl (^y ( Ol;yA* I SAP Amj . dAyL* i^A 4ni JjiLj LtAlP (^y U 4 -Aj !Aa 
. ijdt 4 I Ip^A> 1 I JiX c < lp*>L>i I Uly Ca 5" ^ll i i^-iu-Il IfWyla^- Am ijf*^ 

l^n ; ., «a7 iOU - < iyry* I ix^j ^y <JjJo\\ dA^j . < i^-yil ) iXjll ^y—- <^y AnJ ^1 vOlil 

. Ifl5" I ObyAall t 

ilnll <^jl Ol ^aUl—1 N ) I kiilyS A>- . inlsJl dAA ^w>y inJLJl* y^l ili^l l*-l^ Aj^y 
^A LaJ 4^ ^ll 4 ^«mJ 1 01 . i^»lssJl ^w^y ^^**1 ^lj*^ll l3y4>- 4^^-ly* Ayill (£jA>-J . ( Ijl^vAtl 

IaI Uyo> J-jwo J>-lA" 3 jj- 4» If-*! — (Jp- V! cb 4 Sylj-i*P C- ■xjl iJlfr^jl frjy^aJl 01 

^4Sm« 4 jl |fXj an U> (^|yP yJ*> ^11 V«aIA^j)1 

. 4jJi LT <^aJI J^LiJb uiV SaIII Ol aJUIaa L» . 4->*A ' j 

. l^ -Lto U A>-y Nj . fryAaJl dilA ^ U c fr^i JS^ ^ ^fiaJ / i*“y» ‘byiill Ol 

lyl t SLt* in^l 0V . injail i>A» fry>. t Uil ^ t UjI Jp jily jy Ol Jvi Jp 
i-Ay^P jtS^Vl iJbjyill ^^jUasbl 01 I AA^all IAj- ^bjyil! <1lyi U AJU^J . i^lsJl ljul InJ *Jy^57 

i y>*Nl y*jJ JcJyill 0^1* (O 4 0| . inylaJ.1 ^ JC^lsu < jra)yiX l^P ol 4--^ i^yiai* iV 

L yaj'L*o£. Idfjf aIajI c ^jUnbdll jclyill <^A>-I jll»l ^ inylaAl jl AjA^ ^Jp- lw?y>- aIaJI UJ^j 

. y>*Nl ilyill Xju/> ^P i^yUJkl 

^1 ^ySy N 0l <w»£ bjl 4J> LUm Ai* . bj^i ^ uiliail ijai 0^ inb^ll lAy 0| 

s * * * s’ 

Iaa ^50 . Up L-b' bW <^lx b. JT j 01 b^b«l^> iUM iiyc* ^ UyJI bL-b-o-l 






< 0 0 

^Jp ^ i*Ja* JU -L#waJ' ^Jp ^isM v-~ilA*l 

Jx**j Uji |1 luJi iJlA <J UUilj . j$*l Uj^P Nl La-K- p^lll ^isU v^JlA-l O^j N o^laJl 

IfJU ^Li>- ^lj>jl aJLa^I ^JL>- A>-^ Oij^ ^P U^>- -Clil LiSj . ^jwU-I ^AA fjy 

. oljJJl Uii ^ <JaAlj l^KJ . t**AyS\ SUM oUjLf (3 -Uaj la *«^Ji ®-U jjij . UIp 

j— o^- t <J C-..4* ^-Liil oljj 3jjJ Kl (jj-AJ <Jjl^- L*Aia* 

. Oii^ <J I^pUjuI (ji^j ^p U;1 t ULsuJ l I lpS^>- oUfl Ois*^ 

i - ■ ■«« » t v ^« a il t jyf' 5j*i)l <Ja^ Oi**^ t ^(_j *_ - U \ J*.p lil 

UK" ^-^iSl IAa c U^jj i-iLlJI ^p a-aI^-1 3jj-.^' 

lilj . jcwo^ JS”" ^liJJl Jj-aj (J UiUJ wU ijjJJl o\ c ~-Jrl UL; «JU U^i liU . i mr Jtii\ 


m 



* * l 0 * 0 

O-ULl 4 >xIa)! \jfr\j 4 W-lyul jl | L 9ry* UIUjcI ) <»r\y ^JjaY Otb Ajj^*sll «Ja ti y-~* 

Lc jiyjjl N jl A*>-Sjj-^aJl CjUI>- JjJLPj . \AjjP j£ Aj^-Ul ^rlj^Yl 

. tXfij 

. Cy*a*)l J^P O y* ^jlll ImjIaJjI ibjl ^ l)ij b| 

y ^jJUj v^jUsJ 1^1 <^1 4 ^ j ^Ux T A-itiJl Jp «jj-ha)I Olii>- j*V jY J^l yaJij l^SsJ 

Jjia ^jwv Jp ^r...^aj OSJUPj . J&\ oUl^j C»./a~jt t^iiJl J Uaj Ui5j . jS^Ll 

JjJ & -iaJji p ^JiJUY jl j%-Uj (fjy.j'* jy~*^ cfl * oljAil A^t^it i^-^l 

. l^lpliJGl (jyw AjaJ- oljJJI <J ^ l*X^Aj . p = JL L a^-jI' 

L 

4 « ♦ ^ * 

£~sA> tJi <^l . U>j-P aJaJ- Sjill £jayr iiyw JT Utf iw-Aill £/*y (J **3ljl t^-Oj 
J?jJUll oUi>- J IgJblju SjL-jU oJlA ^^3 . <la^“ SjiJI ^ ^yJl ijaiJl Jj-*3 ^jP ^^>-Ip 

0 0 0 I 

l«X^-lj U^i 4 Vjj t {£jJ Obai^-1 olplyill JjjJ jl A^-jOJ OjJ-i ^yalaT a«£*L£JI Jp ^^-jll 
Us»^ia>- t *JULw LJY Ol^ jJi jl ( ^ju 1/ . iyJa^it a?-L-** ^jL-J ax>~L~* alS*J 

. Xp? j£-JU* Li*** 1^* JS*" ^Jiojl £^ojj t Vy Jfe lb jjjil (JjJ L-iUa*jl jja Jl Or* 

jl jjl 4 j yr Ujs^a N djiJli . tw.atl' ina 5jJJI aJLa > - J jyu jl ^ J alxJ ja^ y*& 

fc-Uf jbca <~*j U j^j . ^Ux'bfl IJLa jl tM ^ j£ IpliJLil <w~w~i£j N SjjJlj . { ^ r J6 

. eJaiil Ua 

4 ^ ? ^liajVl ^pgi 0 ^ { y atm ^ £fy 0^~ Ja 

. ^£****1 ^*«*3flll 4 J jl^U- 4 ^lixNlj 4 ^joi^aJt jyU jl . £>LiJ1 

ji*2-^ la.**j3l 4j^**vdl UjLs^l Agi g ^ jl , l ^ LiJ a)jU jl 4 ^a^lj 0 ! L/j ? ^ , ^*'“ 5 ! b*^^J 
^lJL?^i*-bj . ( (JW’jM ) Aj^I jl ( ^liJLiNl ) ^"^1 ^J^l * <A-A^1 jr* <^**2** A^-jil 

. U. a^^ JT Jii Jp 4 Y} V 4 Ji**j Ua c-JJ 

l^p^aj 4 U O ligia^ ^jl J* Ji t l*bl Ai^ll M 4 J^aJl Jpj L* ^j: 4 tJl 

Ai-U^l UUpI ^ La>- jlT U Jlajj . a-*S1j l^U^* ai*15s) 1 iigi^l Jju; Uil ^1 . U JSLi 

j^ <• \&-y Y>-l~u £xas ^ \*yry jj^* jl x V 4 La>- U) j-u jja- 4 j^liJUYi. ytT j£Lx 

<y r*Aj c 1 *^ cKj • W t* ^Laa ^11 V 4 ^i^yi Y jl v j^ioJi 

Ijyfi ij L**j$v* ^aj aij . LJl? AAyJ.1 ^ li«* jli 4 ijysJl «*u J a?^L 1 iiy^ 

* P = ~j“ JJr** JY>- (Jj <>y 5 jj^? J t iJUlT 
^9^1 UU - ! Jij . b « > Yll Ij-X I^JYp jUg>- ^ Al4^3l AigA^l «JLa ^^y^»U Jiib jjflj 

I jUJl IjA J 4^. ^ Jjj . JbuA^ll 44gA^l jl 4 4 m)\mI 1 
Jl < 4*jjj 1 jl £jij jl^»l j| J 4 ^U J^w i~** c—J Ot-L*-Y 01 hj&i o[ 



4 * 4 

AiJiJ-t JdJI cj u a su ^ *_flJ 4 jLaJ4 {jA Ua—<j <£jZt 4JLiJ“l y \s-y tiilff J* fjijJl 

* . * * ^ ^ ^ - J 
4j . *jL~. U 4 b*b» tw.«tl~ 3 ^£j — Sj^aJl jl 3 j£jLU <^-151 4jLaJ-I SjUJJ 

. 4j*-JaJl (jytji .. ^1 J\c^^ .. <f-j~AA l^l t IjjJL>- *}bw 3i^SbJ( a-I a Jti»«i lUULSw* 

<Jl£} { j\jc5 ( *Juoj>~ | £j\j4-\j . UjLa^l fbl 3jJ*L>- <b»LSsJl <Jua^-\ ®JLa 

« 

A-waJ \jJL» US" ^ j*>- t jU^>-' J*i JT 0 } . oljUs>-Nl iliU 

4—1—!j*AJ 4 0|^jJlj {_£ y +~A 4 J 4 jL_*I>-^U LiS"^ij ^*AP 

l^»S^4 Ubw» ( ( ^jIp IS" I oljjO (jyw?l>- LL>w> ^yf _^JaJ c ^*11 IJi^ t ( j>*^ . 

. 4-i U) aU>- N jJj 


j ?"UJl jLa?*l 

c C--a jl ^>*1 ^S" c |1 Ip <j jU>" V 

iiJJUil OU ycJtJ Ji viJW ♦ 5 j^~\ i^LJI 0 l^» . Ua J L* (jut* {jiJ^ l 3 *4^ 

jl ^,Ja:.~> ji vilil {£j jl J^>xj i]l ^ kiJUS^J i jjb^>- * JjT L^jbj Ji 4^111 

. (j:^>-1 *Lil OjbM Ji j^£j Jl si)jU>- ,^Je»b ^1 ylaJ Uj ^^>>1 <^>- jaj . j>~\ UJi Je£ 

C <iJL)U viJUjw^ ^Ui^i {j* IjL-i jl SjywaJl viJji t^JL*2* N . ^^>-1 3y* jiaj\ 

JjAaa C-J•pdJ dAil c ^>*1 t O^S" t 

■ 

« « * 

yS' <J*jjsd ^ycj Ujlpj . jAaJIj frUjaiJU jl t UJL> -u^iUU 0^>Ji ^UJI {j^ja£ Ol 

C jl C I jJUJi 4 jI ) jl ( dJLiJL» (^1 jjj>-I JLa] t C- 4>1 1 ■ J*-* (j-U)! Jji 

<p- ^ I jb lajl j dU^waj JA » 4 ^-ij^ 4 V 

UwUp t ^1 . JS" O^L«jc ^U Oj^*-io t dWjl jp bop Jjii V t ^Ui \^>- 

t * 

. ( ? Ajjyc+J* lill . C-jl tiJjS v^jJJl % : jJ^U j J^yAJ Ji 4 A-ip jlflf. Aj^p> IjJj 

* * * 

. l»M OU»jUaj U^ Obfcj^uv? 4 £• t W - *! ^ lJUk 4 ^ u 

• 4 ^U)I (Jlill 4 ^ {£f~* ^ — 4jiL^- b IjL>w?j UiLa > - 4 Ji^-lj L “ <4 1 

^ I I 

>>“U^S" Lif4 C-iy^aJ 4^-J^ J,[ All —b»[j 4 oL™Jl 4 J 

4 *>b* 4 4 ^y . b AijUb 4 ^>JI ^Uji# 4 ^ IT c *Vf“ > >w 4 X 4 ^ C>i ^ 4 --^*pi C-iS" b UJlpj . 

jl . Ujl 4 ^ Ijy _ / ^iaj 3 j>-\ <4 *^b“ j iSj ^ |1 tiJJi £* (jybaj jUiulU C«w )ai alii 

^ ^ I 

. <iib iijj £y*aSj ^1 3ijj ^jl Uly a5jj 
*. 1^1 L-. ■ Ua^ • I U*Jl jLs^t | ^ 4 — j l^»jbl Q. »S" ^Jl SJbJLftJI ji^«»^l JU ^-1 OlS*" 



<ij>~ aJ O' AaL-II' c i yu c «J Jj'jj' — SJUJlP tbi*' Oii jLa£ <■)' _dl' 

o' {S^ l-Jijli 4 l£j\ 3^" 0^ bJLP 0^ 4 jl 

# # # 

Si'j| Aj jJ OL JjIxj Otr ^1^- — aililp' Ado c ^jb' U ^Jp c ^Lli Ald>i t£JU b' . jb£ 

^ 3 ^ c ^jUasJ' 33*' N ^S - " c Vj . UL- SjOJb SbU 3 aJ1jLi>- 1 0L J L a a u OK*" ^1 4 Sj>- 

3^-^ jb>-' 3^3 Sc^-j liL- OJLi 0 j£"1 • AaLjJl' jb£w* Lb cJ*^ p' 

A*< i o 4 jL^ laj LIIp OJ, l+ir dAil^*^f' d ■.■'aP oS 0yS""1 c ^-*1? i . Jl/bLiA' aO^p' 

* 

. ijy5" oJL/b 

^iJ'j Jjiy} ^JL^LiHSj . Ji jfi- j>\~* AjKj 4 aJ^JJ- Jjj- aUL A^ab 

w * * * « 4 . # 
apJjL' ^iaii> ^'jOJ' 3*" 'JUi—-* Ljaj' ( j£ 0j& c bj>«—J' a jbiN j~~J6 ^p »iJJi £• Oji^vi 

4 j>-\—J' iiiii ( J 2 >- yJtL$£ ^Jp Oj^i^ Li' LL>-'j . aa$JL aJUI 

* • ' 
b*JJl 3j . U-jbab ^J' Ajjj ^jA LaIC 5 C I 22 i3) 4 <b?l>- APJL^ l? a>-' Oi o^ 4 aA>' A.-*.*.) 

jU>- lib- OjjjJ dii' a~Jl> Jj t UJb-l jLi^' Jp 'jili aJIiJI 

. l-b 

aJ^Lp aSjaJ' (3 SwLjai* ^U' ( j*Jl^- dlj' jy*& a 

(Jp Adyjj ^0*^' iU U»Lw ^y?;J d *^i ii*U' 

^ '■" “ * * * s' J* 

Olijj aj^« ^>u«jj ej^ia)' £tib . J?L«J' ^Jp Ajw*i li^ Uiaj' f * ®-^-Axd' 

. SJUodl ^Jp tiJUU' Ifi-AXjj t Cj B j A '- r *0ji!lj IfJ^ <-r*y^ 
Idl . C j' B jl A — '-f^ # Sjl>>'j jLO' wJU^jc . olijj £**£> Ljfc i i »^JJ 

viJUi 4 Jb- AjL jiJLip jyU" Oij' N \J\ . l/bIjb aSjj ^3^" ' J *-'* ,,, Ail . o£* iJ 

O' «A*y 4 t«JLP ii-J" d-jl%*^ . jl^ - t *m*}y** b o'i/' Oi* ^-Ip' . Ojy b jUs>*' ^ Aj^^I 

! jb-' La . aJ jb-' jJ' yLl l^Jp aSjj 4 jL^ 

Qjjb>w«< ^L" O' oS . aj £jc*m 'fi aj'j jj-i—J O' OJ-XiP 

. B jLw 3 * A ^jb>-'j aJLL>' *— 1 : ^3jl^i' 3 -JL 0 Ji . Ja-^" 3 AiV B 

i]jLl>-' ^bj . A jL>-'_- ? Lb- Jyii' bj — J'^p-'V' ^ Jb (iJLii tw-jyw O' j A^Udo aJ| 

. 1 A o^b-' 1 

aJJ . Aj t (ibbl 4 ^o)' c-ijiaJ' 'JlA ! i^JUi d-iS^ 4 a' I ! ^~LJ' Jjb 

JL>-' 4 aaj'j aSUoj -bfci ejjbJ' '0> 3 (jL'A' * d-*lij^" aj^« (^*^3' <—^ji*3' 

>Sj>-\ 3/ (J3®3' < j au>% ^3 c LJL^p 3-LoJ N . < A L>d-»jb-' )! aJp 4 <3*^' 

* 

. IpjU oJL»«5S 

i ? AiiL^* ^ Ja ? jj>> 3 ^ ^ 3 ** 1 * Lr**^ JfrL-j>j 3 **^ 



4 »A5””L> Ail . A* alkali 0 AIAjj Ajajy y^vj . y>-L**Jl A>w ^ yiij 

A-i U IyJto jXj a^! . hi t^Ja£. jl Aji a-*JUI oJLa a»c* Ijjy- ^yf C-ap - ai <L~h aJ^i <Jl AilO?|j 

. Apap- yVl ij 0i a N . ajU£3i 

^ oJjljJi jl^iVl J-vai Jjl^j Aw»lil o^oU oIj/ a ^yu ©alp J-iUJl 1 -Lj aJL>^1I oJLp JLP 

Ji . AijUll ©Op aJ J* 4 JyiHj Ai^U- 4 Cw> A©^P al£l Jjw* ^ AjyyJrl jl^iNl 

lap <Jl ^ysnia A^iy- ©y ilUp Ol a> N . A *-i^-1 jla>-l jJp I 4 U Ai^Jaj 4 C—^ Uj 1 : *>la« 

• < J i**e ^1 <■ y j^- (1 • 

Uy* caS" Uj 1 . j^h\ jUi>-Nl ojii J -sa- a * y- a~>»-J ai aite y aS^Lillj 
©jA <h >*+j ai 4 J^-l oa^-j al>l Ol a*jj . 1 jly-Nl a jy- laili ^JaJL oy"1 aJaap. L .«..Ja: i * 
ap^i . aJIT i!al Jp J-aw- 1 ^ ^1 Uj 1 : j±~j ai . <_£yl ii}I p ^y-l 

lali . y-LJi lap ^ \$£s 4 V: 5*^*3 Jp Ijali C—J aJ^>- c/tfyi* ilLp OK” Uj . S^&l 

. ^Juljo^ J 5~- ii*>U y- a~>vi vlJIip L?!yl «yj . I aAJ- 1 J cJaiJxa~- 3_^J' CUpI 

* 

: 1 ? jily Jp 4 <S yl «y alii J*ii hi » : Jyjj yl—Jl a*.j J aJU 

. 1 ! ^jA a«aJL! 1 ©ap c-jIj uJjI 01 h j~» 1 1 <Jys* /***^^ t ® 

<hh ^liul iPl-Sxi 4 jNl ©U ^y U y"a»t ol |l bl 4 S/ap lap » : %‘U a- 1 p ay 

. iiia* Ut-J Lpj 1 ? aJJ- 1 yu 

Jp Ijali i^yiJl 4lJUa Oja t^y-l ©y* V*!/ c. >* )a* * *l lal JLkJ 

Ay VaBo jh\ dA;t jii . jUpI JSO ©fr^a L^ ai OK" y-LJI 0l c *>Ui o^Ul 

aJaJ I ; Ij«Jp ji^v* y^l AiUaj iiliP a>«il Saaadl ^P Jgl — < J l 4^J->4 4-.. Ug Ol^i 

Sj\ \h Ailtt Ailk, A-i jJr ol^* Jp Co>l caT jij . 1 B *->>1 o>0 

^ y 4 aJp ^jJh ^aji ^-^Ji ^yi J^- vy^* ^ j** ^ 01 y. c oy>-1 

. AiyJi bljj ^ j >-T ol^- ^ 

^5" ^Nl jjJ& . Jo^oa ^ j)j ©yL-J Ol dXJ a* Nj . 1 22 ii1 ^ y-hS 1 1 *^3 

1 _ .l)a.* . 3 h *oNl . c£®y l p p!0> . 0^1 y-t a^aJJI ©ap c-j[Ij uJjI Ol j «««« > yUai* 
. < B <—i^-l oy>-l aii i 1 I^jIp <iUaj liUp jj~ y «pai>j . JpL-yi ch~ Jhj 01 
Ol <-h hh ai! . lilJjNl y y-iJ 4 JJ jjy AyUl oip C-jIj aJj! C ■***■.> CaS" j! 

, Aipa^; L w Js* t* Lj: 

^.j . jL>- ^l L! OjapUL. IjI ^isu UT Olj c «y- i^lji aii^ ^ W/ V 1 ^' Ol 

jw.^1 OiAj^ UU^ Ol . UL> Uiy. OlT Ail 4 aai^; ^a!l jL^Nl OK" 1^. 4 Jh ^ 

J ^aLil J?y* U^jMa>- al!3 (j U 4 ( y-l—Jl jU>*l 1 Jlii* la^ AjjiJl yljjill Ojyo j^aJl 

>rr 



a*»»j Oj>^s t O-jS"' U c ap^*^- Oj^bjy&ll 1 **x*aa . i 22 d^JtJl I 

* * *. 

c c-~A . UL* jjyt* VjJL-lj jl <—*%- Ai^bu <Ja^ljv« Oljbl>- j 1 oJLa ^^JsJ bib c ^^ljbi>-l o>^ 
Ji ^iJl t ^>lll a£j!j JM>- . ^ynJL* i £jj Ofta*’ OjOj^j pr' ‘ td- 1 * 

lil p-fi£l * bL- UP* Ai-jtLw* Ol IjJLaiwj Ol c i^jJj^oJ ^jJ ^Jp pv-Jjl Ja>- (Jp ajUAbi 

— * * * t 

JU aj AjUp j >-1 jV c aJLaJLIL* \^>- jjjl^a..^ UL- jbJj J \y& ^Jp ii-i<l>Jt |^w»j 

0 _jj>b jyiili • <J \£^1 *|yf ^bJl Jai^-l .ilOi*! ^Jp J^bll A*Oap* ^Jn^» bf ^wJrl aS 0 «J^jP aiU^t 
01 Ojjbi? \ci > " *-bA»j A*bp ^ 0 ^P“A->«J p»f‘l Oj-k£ I j>-b*Jl jL*>-l | (J JAbill jljP (Jp 

. ^<?lll A *U»y* ^Jp ^ J .AI^x. U ^*ds-i ^ay^\yjjij 

A*JUi t aL^-I cJ^ bUx i^l (J bill! aI^I^M 0 ^. a-a^I auI jl^**l IjuI i_ a -‘‘^j ^jJ c jwc> ^ bi^ 

. < \ * ^ « 

^>0 $ AijJbj 5y» JT (J (jwbjyijl <_--£ aUI 0| . bjyf A*~JflJl A*-ljX p_jij ^jv>- ^bjyiil uiSj* 

lOA (J Alff ^3^*^ |*^_J • Aj^^**JI Attl i^jIaJI pL*l 1«A^- Oj^**>jJ p«f-l • l«if*« 0^0*^ *if (jwb jyiJl 

>> * 

(^jkUl ^\,M*>mJJ jbJj jl . jdl *l j JLJt lOA JtL Cw iA>- 0 y CZ A * (^T*^ 4 dLTjVl 

* * * * * * 
y£ (^-Ajj c uJLaJ 15" t ^'IaSI 0| . *d?>—*• Ajj^i <^djl djL^i y\ J*^>- ^ li>- Ui jZa jXj 

i^ilif 'jAj . | ? dU-^Jjl UaiLl U | ; 0 jk\-~Si . A^C>»i«*il A-iii -1 

c J>> lyJj Ji# i 4)t frlsdJL ^>jLmi 11 ^p a^-jJ-> y ji tijJjt. 

jL^I jj-; M * —J—& cJLkt I_JT *-^ ^ iS^-*.j 

i Oj . \^f’ j%p ./all . UiS** LjjJ <u^jaa ljL>< ..^a Jl 0^ 

^ Ij^lkJ tu£j . l^L>» ^Jp \Jk sj V LU«-jajl 0 ^ . ^ Jliii ^jidJl j*-A ( jji>>-Vl 

^i»U ^Jp \Joj ^\ ^ 6 0L->-Nl j^Jp! t LJ Oi-ri cii 

I 6 ji ill-b ) JJUil ^Jdl ^-ip jJxJ C jt-p>* JUai jiP Jp IXjj i LUxJflJ' jl JjUap j . 

. a^IaJI l y « i > A*U > 0 ^ ^*«JU c t 

r * 

^Jp L*Jj Ojj—*>o <Ji • !*dL*-pN u^3 jfp j-^ 

Jii Ulul. *}jup vjy* aJLa cJlf Uj .«oNUly l* <j;y LT bit oJ l » : a-^ILI 

jL~* c Am^IU Ubul 01. ONl d\y L* <£j Ol -la< ^* r --■ |1 LjI . jl^aaII c—^ Uaj . jl^UL I^j^p 

? I 

* fcljjJ! <J 1 Ujup A«5 J*» jQ Jaj 'if 4 y*-LJl aLp- jl <^jd!l ^-Js-I 

? <! 4s! ON ^U t *yi Jl JaX Ujua 4 (1UI ^ lid ? J 4 -..-U ^ ol ftk-J V lili 

. ^01 Ul y ^ 1 aL * L w hAiI j ol 1 »Aj 1 ^ila»i m> *)l ’. ^A ^1 ^. J l ^5"" «—->l^r'! o^ 

Oy 01 ol^jf aJ ^ —J l ^jA Ol ? m>v«Jl A^^lJl Jbp'ifl aJla J-stfl *jp’ lilL i oO^bo 

Jp>-j <> ajUJ-^Ij ajL^-N ^-aa^I ^Jpj JaP^Jl ( Jp Ijd# < .*Jl> (jji L* ol . jjo^^l aUa >*1 
Lib yi+mA JaJb lilij ^jJfl'jJl (j Ua>- jA U <—iyy biS"" . 1^1—^JjJ 0-^bj^ljy»^flj a1j*jJ 1 Jbr 



• Jf . ^UJl XOj cJuSj 4 J.^flll 

tu*Ail O' j*JL t& ^ tJl . A**oii ^1 L* JS** Jkj UJlip aUJl- a?~j jJ OL-p Lj' 1 A*- tiJJi 

4 jl . LjjJl dJ>jA>- jJU 4 C*JA>- Ot' 4 JLs^j)i A*l-P 4 J L*lf~*l O' . r* 1 / r } oj^i uutr 
. Iaj*- l^^S*" a*LjJ 1 ^r^*o v!jA£ 4^aJ1 y ^->*11 01 4 <Lytt>«JtJI LjNU- dyi* l>- Uil U 

^yJS ^iU)l ^jij 1 ^—a> A j l-. fr ijj . oJUtfy L-fr J-sAtf,:,) JU^yii Jaa3 *L£1 

4^ 4 ^l*Jl Jlill AjI X.t^ PjJ i b ^ ^ Cy**^ * ( ^^ * * * ^ ^ x*\j\ . ^au» 

. ( A4*ii“l | Aft**}? ^jP L’t j£- ^ UJUfr 4 ^ UAJ tiA*tf>j A*A *5T 4 ( A*^l aIU- I 


x *\)\ at*- 


4 4 ^' . Ijji Jy^Lw* A**ii C-5j)l (j 4 AiLiiO A*?j *Lj1 4 LjM LuJjw 

A*; j*]\ Ll*J j . \jl L>- *^U> « Am?j J*3 IJ 4 Aj.iL>- A-i5*” jj-J I -W^l I 01 4 j>-\ jfc*li 

. UL- ta yry L*A |I 1*11 ^ikJ 01 ^Jp 4^1 ^fr^Oy LOl L^y AS ajAjLasJI 


Afrlji l$JL-P 4J j+x*~j Aw*l^“l aS^IS^ 1^1 . <Jp 4 ^jJaiJ N til-*' ^ ^ 0| 

Ol y aJaaj Ol £y)ai-~j U JSj . Ol y aJUaJ 01 <**111 ^la i* * J U JSj 4 Ui—- Apy?j> 

SjL#M A*ftJL5l iljij (ji^yry j£ l^U<»j Oj& Ojjil^- Uil. 1-^1 aINI ^ Ol N t v**!/ 


J^t" . yj (Sy ^ —J a-p^J^I AjP^O^ll Ol 

4 y-T^wC} 4 4^1 . a} *JjL^.I ^Pj -Uii; iL^} 4 9yrJ 1 cLt) . t-j^il a#jU- 4 J 

Ail . JJlUp ^jl>- Jl d^ixC u^iiJ 4 c_*ft^vil 4 * S-*^l J^iaj UJLP ejtl 

3jj-^)1 OJ. 1 AJiP »iiilUai dJUfc jL^pN! aJU* Oj. 1 ! «—li> » : ^s-U* ji>- a*Lp slJLJi 0 ^" 
3jy^ AP^**j <0^A^ lA> JT . <iJlaP 1 * 4*4 ? “ La^> C*>«**^1 4 *—ft^*JJ «iiXaP 4 ^ ^aJI 

3 jA <J_Juj£ A£*jT Ail; Ji 4 l^b AP^Jt 4 C*iT U. LftX* Ajf^jl 4 J | (JJ! ) O' JJ* Ijb^ 1 X*- 

C-aLp 4 3JL>-lj Aja?xiJ Jj 4 . t*}^ ^ *itUp O' . y -1 ^lill jl ^ 4 ^y-1 

. itul AjSJ 4^i * iltjfc ^jUM 4^ » ^*ft^ll 

^Aftj -5 y>*^ 4 A-.- 1 U CL* ^ 4-*ft^il Ji O' AlJl J ^ iliil 4 —J* 4 lili 

Uijj 01 Aiipl . ^v*jf 4 Ijblj UjJ 4 «lj^J l- 4 > CaST ^iJLil yjj>\ . )»JasX^ J?Ui ^ 4 -a3j> 

Aij^j UL> 3.U. 1— * Oj-ftJ 4 ^j UJLP 4 4_*ft^ll Ol . i_*ft^-JJ UL- 3L^ll Ajj^II dJ> Jl* aJLJ ^ UJJ 
4^y Ui5j . A-i?“y» oNU- ^>p jAJ y O' Oy 4 ^i aJU- 1 ,^» yk 4 

4 ^44i Ol Xjjl l»J^P 4 J44i Ail . Ajl^ii y C—a3Lj ^X-*P- < J^Lis5^ Ai^yl ^iLJl iktJU^l 


^ro 



Xj-UPj t 42JI j| 4 4jljXiJ ■Aaf Ol Jjl4 -\i aJL* JUjj . LJ!j*iP j-Lj 

. X^J>\ 4 .JL*p ^ LoL>- lijJl* JLoJ . iiLA Jj*J ^ i^Jj')} _ \yj»\ 4 4,»^ll J <J ^ f~* 

i , « 

<J*4 did . dJLl^L • XlJb ji^l ■ <Sj*~\ 3jia>- 1^ SybliaJl oJL a 

di«Lfi Ol j^uiu dXl . ii-L-*^- £jA tjfr jb 0| . viX*lfi Ifi 6 jA JT 4 *&jj 0 y» 

JT 01. il^ ^1 ? (iJUXS"" ^^Jl c cJl ^,-J 01 . i .iILa £jUW i <J 

^^il . iXL*L-o4 C—i dXl . tXU*4 JSj . sfJJJb L-L^l siJLl eJLf 3j& 

t iiL<~4j j>y* t $.1^-1 { jf- 1-Xju xL s-^Xj ^L-^-Vl 01 ? slJUJLS^ 

• J-'te 01 J1 


jy-P (j* (JXjJI Aj C *p Ic J 9yj» AJjJjj 4 ~~*Jjj 4, ^U j 4 ,»». > J j U JS"" 01 . ^>- y* iJL^J 
. 4 jLa 41 ( jp iljl^jl 4P^LsA* 4 aJU- 1 01.jl, 4i*i, j! 4i*J^ jl 41*^ jl 4ilj iii>l t* 

Olji J?UlT^ XyJfcJUl tiyjAj t*JLP OtejXJl Owlj^uiJl 4_a.»4. > - ^l iSj^ 1 */ jJaiX 

<aJU-I 01 . 5JjU» olj <J*j*&j djjt^p 4ol* XjLL t 4jji ol^—^JLill 01 Ojji p-pd. 

. # 04 

Ob/ JaaJ £" V di> iljljajl Ob/ t ^sj-j^fl (J* (^lj t ^z\j (j i-ui* 

JJi-J t*JL ’£■ ^Ijjl 4i^JL* £. J*~* — 4i^UJl iljlUJl 

4 

4a«a>- ^J1-,^a.V 1 ^aill O^Xljj^il 1 JUjpI lili . 21. ^ i:^ Ubly L*JUP 4^il^il ^Jrawij c 4^Li 

0 t ilJUJl t UL- 0 L 4 H ^ftjl^il bL>vs^ 0 ^>^sA> I wIrj y~j&t ^ 44uiXi {jA 1 fJPf I ^ r UXlj 

* • # . 

<jlj 0l Oji iiliAj La 3jiU jJUv ^P 1/p^aJ <J> oI^^X- 1 dJLAj . ijiL* 0\ c —>■ ‘UjaX'I 

. 4^y*w c^Ld^"' i u»>jj L» « i l 


01 Lip 01 . J-SipI ? y>*l — Llr LjjJ ( Ja — ^jwljjiJl (^jJ ^|a 
ol Lip c r ..w..^all {jA 01 . ^Jf^il j^i liA ^^^1 . 4 j^" Ula Ljji ^ jlaii 0l Lip . ^il 4^-jJl 

t l y ^jij 4ja>ijl aJlA ^ t <i»X- ^ ji UJl U .a»- jL 4 Ld . ( J y yi l Ij^l-Ui*-! ^ i j>Cj 

lii ^»il <s*-^jl i iJj ^p ,jij^l5 Ja^«*Jl ^1^1 1X> L-pj lil L^SsJ . viii Lil o^lj 

. « c-j^Sil i 4 jtjN liljj J*y£ IT 4 <*-—Xl L-lSo-l o^yti ^*il ajLaX- 1 c^y ol *s>£j . ji W1 

. jJl Jlj i)l Jisjj . Sililj Jji^il tjv iLs^Ull ^*l_^“l JjO? XjJUPj 


ly 1S^ <^XJ1 iiii t «.LiNl j*yr ol <Jj li[j Wjii if Jill 4 J»j jP^l t-J^liil OJK^ 

(Jlilj . Ji*i 1 j 4j^M^il 0^1 (^XJl ^ t ( tLjyiJl ) 4^i5^ C-Alil 4i» (^XJlj t i 

_ 0 t 0 

^rjiJl Jr&Ll oXa b»Ll j t 1 Newcomb’s Poradox i b* j! t JLil 

< ^bji^jl I fjJl jA ^jjJrl i ^j-ojyiil ) f j^ . *~£-y0^S 4aX 41 <—J»Jl* 0V 

. L J& j^j 0l jA 4 JLp Lip U JSj . L) 4^-U- iILa . Ojijjji? • V^^l 


^rn 





^JUj JjJ ^ ^yy> ^yi)! vlisljN ^rJi jjA-y? olijUll j| 
y» ii r .Il L*l£»-I Li *—yy.~3 L ^JL» y-J OlijLL -LL~-Lj Lj^jL^C OyCUi-o yii 

^1 iijLiii LJ Ofc?- *iib ^Ijl Ji ^LJLj ^ OK*" lil Li?- (^j^l'N Llj . ojI^Lo?! 

• a*^ ^Jaj <w«'»5jJ jjr^ a)1 01 L>- «-J•^p! 

£ £ # 

jUat ^ ^Ui jJJi Jw? ^ail jl Ojoi| La^P ^ ^ 1 ^ flp Sy JjN C~is)l Ai) 

* <£}>N ^UxiNl ^ p£>*i)l i)lw Ji- £xr** J^i ^ ^s>- jyy4 <j^jJ 

0 -x>wdJ oiiji sap uMtva?- iap <Jp^ t Ji^i )a* til 6 by ^^ ^y^-j^i £jy*y otr 

• fj* oiSL^* Jp yyu j) y^^ill y t>- ti'O • ^ 

oU .li^LlAl Ol A^jl t^A)l y Ji -1 \X*j . \ ^YV fL Ml J <ju^ jl iiSsJull «Jufc J*- y£) 

i j «5^1 S-il^jl i yu ^i^ail *iy*> til LuiL; i i yj*£ll ji^ixll i jU»l ^ t f Jii <>1 . ^Jl 

JajwaJj <lajwxi^ 4 S^U oAP tj 4 L^J . ^Ai)l L ojX^> y-LJl <*y ^ Jju bpi lip Jpj . « 

. <yi)l yyA fy~JU 'jy- L-siJi 

. J*ii~ll (Sj\ 0) (*-*L I : J \ytj 4 dDU iiyjl (Jj^ «/J 

^jyw? ALL! ^Aaj JLJJUPj . I tJljAij OAilpI IS1 lJL^ Lip *jjLL^-Lv . jjt) 4 j-Xp 4 ^-Up 

tj Oa. 3 j oil 1 : JjJL jf ( « R 1 t^DI Jpj « L > c-iyJ-1 JjNl ^jp i ^L*^ 

j) ( LJo 3ji-^ ij-Aii jljjL ) R JjJLu^JI (Jj . ui) <>) t *_iJl L 

LiL.^ 3 .) (Jj^) iUyjj . ( (joNl Jc£- jl j\ R (jjA i ^ l l jLa^ 01 LI . jljL>- tlDj . V 

0i ipy—o iij-U JlJ-Lp *11^3 . Jj*- 1 jLa^ 0) dJL* t-JlIau^ <)! < jlaJ c*iT Lj . 4JL*JL)t 

^ 4 ^ Olcl dJLjJ Oj^j 0 ) 4 --^ ) : 3>“L-Jl ^ l* < JpL-jJj . \jLi ^aj V lip 

(jjJU^all O^a^I lili . jl^ <~)y> l* O^i JLa |*ipl \jlj . ( JJumJL 1 t£j! 01 ^ Ja x^ l ^jl ^"Jj . Ojiil 
£ 0 0 £ £ 

R (JjJa^a .)1 01 J^u-o L 4 0^^) O joMj Ip Li? C-i5^ lil LI . o 0^011 J>w«j iijLi^l ^ilTL* R 

(J 4 tiiit ^U)i Jp* ij . l-L- 4~UJ jjlj <Jl . 1 Jaii L JjJLsiil dJLUl^* Oj^l-j 4 

^j-jc N 4j|. La LJl>- JIjj Lj . oiyj y>*i ^1 ^ c-xc - 4 iiLJl 1 ^?-LJl jL^-l 1 oJ 

? liL .... ft V fl Jlil 01^ ^Ij^j l QvijA;^) 

LJL* ^Jju <»1 . aJp 5jJli)l ^pA^ L ^Jxij 01 L>- ^*]ai^w ^yl^)! lip 01 I I j^isJl < JxaJ Ji 
ONl ^1 p 1 V l»l C-j 5^ li^ 4 .jL>-1 cJ ^*4 L li?- ^Jju 01 ^.jai~w . Jxil L 

y» LI V <»1 Lc • OjJill ^|-a>-1j R t3j A;y< . l ) jL>-L« aj L«Ja c—i5^ lili ? jls>-L* L 
cJ^i — N . *yry y jl tijA i s pl l Ai)i <J LL. Jlil 01.0£* 01^ <^i)U t y?jA; s a.ll 



ktUij <L Ip Oi| yi i J^-iJl l-Xp <JUj <&S . eJJVl *>• UjJll Jp Js<a>-lj <j^Nl jU>4 

0 * 

^Jl 5JL>.^)1 . iijUll <ilUp 4 4 IJ&Aj , I R ^ j^Jil £-,a> <lj JJ y» 

. S^>- Siljl fciJJ ©lyf jJiJI jj^Li R jl z£- jl Jb 'bf <iy ciJU^ I3[ 

^p yjU aJI . yUl y* o 4 ^Ip C/^ ^ ® 4 Jja> 

# ^ I ^ ^ I I i 

jll^-L- . llj-i J*A> 01 0^1 ^jas—O N yt t Ipjli A$y ^1 R (jjJUyflJl , ^Ka Jj 0K» frly-J . ApJL>- 

I # # * * * * * 

J Ipjli 0 j£j Ipjli aJJL>-j lilj t J^y *-Allj UjJL* £jl l^J* R 13U . U-* 

OK - * 01 yl-*l Jpj 4 IJLa Jpj . I t2*«i y viU.Lj t oJu^j R £jJot-\ Ji C-uS* - ^>- 

? J*iJ liUi . 5^-1 S^Nl 0>*^1 jl^- 4 Otf* 

yl^Jl lJUb djJJL* y* JU y) . O^jiil Oijl lil R jls£ 01 y *—jl^i*l 

l ^ t ^ 

Uil If} . Ijii^ oL^il O J*b\ Ujit! ^1 J$aj y 1^1 . A-ili)l AjjysAf y* jl ji^-ill 

01 . (jj^;.,<all J yJ i 4—sii C-ijJl Jj i (Jj- ^ ,<aH J Ajl 4 0\>;Ull y*>i 4 <Xj£i j^j^l 0U 

^JDI 01 . jtrf dilij 4 *JU yJ Jill jt iiU JUl 01 _ oljL^Nl jlft ^JL^ll ^JLUi 
4 ^ J^l Ifj • (3^ <^ail R (JjAis^Jl jL^>-1 01 . y iijUll 

. ^Ia>- ouifC^ji tiijiji->- 4 *^ 4 ^^~ij ^i^^i 4 iijtai v*^* 

JyJl : vbJl 

v^^jj . U;Uib Lf^y ^11 jluil fciAli jy^aj jUlJ Ai { J~*> <^ill ^ Ullj 4 ^1 0l 

. bl;A“-i“l- aJ jaaa Jpl^Jj 4 Uw?lf \.3ja*»A aJ xJjA c ajj l^«j w *lj UUc a^*-1^* oXa jJ*j ^*-^Jl ja~*p 

Ayy^J rl 3 jj-sa!1j Vr^il Oj^aJl l> : UjJy A w .. ; J ra il OUj^? Ojy ^oJilll Ujl 

. oJLii o^jUM oJla . Ovjy^l uyl> ^jUdl Oy^lj^iJl JjU- v!i)*x»j . AAji>0] 

. t^jjJl ^Ul -Ivsy liJUP JUtflJI aa 1£ 0UV jiP ^Ijia-^^l Jf- J*^-U J-5*a11 1>1aj 

lJUfc J AjIj Uiyfj JaU^j uyjys^l uyU ^1-X>W-1 JjU UN olijUi li ^! |1 LaJ1j 

. <11*11 

JU- 4 — £?~*r I V ytJl j UaI^ — Cts*^ o*^* 

. ^Jl j*~p Jl iyu ^L^-'yi dip jW^ 1 J S-^J • W*Ji 1 ^-^UaJ ^J1 Aj^jI^J. 1 ^L^'b/l 

4 }y 4 ^ 4 u^3 • ^ 

. AiuLiJl A-Aj-Jl »^-ilJL>“Vl t£y~-A 4 Aj ycJU 01 l-b>- ^y* y^l 4 ^j^ll J Ll>- 

o\ c —Jrlj oW-jll Jp Ijjl/^lj 4 A-LiL-1 ^jl>- Lu-*a> 1 f-1—i;| aJjI^- J*)L>- y* 4 y>«-^ 

. AyUj yaJUa>-j OlijLiU lij byJU ^ Ull <jJ 01 Jl Oj j J aOa * 4 AAjiU 

^rA 




Nl c Ai <l>ij i jj&J ji^J^l «J> ji ^J3 

£» JjJli >, .»^ N *ttl l)| )! Jtf (ji>“ Jl oAa ^j,j\iJLiji jU-l Aij . {jLiM j£i *£* Oti 
aJLa ^ S-^5 * i** c)l <—; ^bJL^i (f\j ^ t jl . I ^ Uil 

. 4jvwa> ^ l*£»«JI LaLr ^>-U- j^IjJI jl i_^i ^ lj ? « .-•■ ^L-Lol OS’" . ( ilU* jU-1 

^ i)1p.Mb t ^ ^r° fU yj Jt- xTlJ^ jj, jw^i; jl£l J_- 

| p t 0 0 

EPR j. ' aJjLL* iij oJLa Aii , I jl~+£' k )Ij^~ d-jjlM ^jj *• ^ C^^*j 

Alii £>» . 5JLiU JLAtf ij AJ^it ( _ r J jl 3 ^iuit djjb Jji;. Paradox 

3A,) Jl>* 2JU d-oii Jj t jt jl A-Lyl^v* J,^ <—*L<ao jl < j5of J^- ^AiJ ^ iL-l A* 
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y* oJ U JuJl! 4-?bjyiIt iiLiJ-l c'jy*0 dl ^Jp Ob *jy CjNjU*JT JUaJ 

(J^jZ l**Al l-bfi • lX* S-*r*-H 0^>w» dj>3 Ot }l (fJiyS+S)!\ 

ijj . -Jai ^ L - ? ...■ > ^1 y&j . APliJUl ijjv* «jyj £y?y iJju* Ojr! "i ^ ibl—o 

« * t i 

tj\-*aibi* iJLI^JJ (jv£>-j ^ (.jJlsJ ^1 UJl Ob ^JLit <L»bdl iJL* cUj ^jl 

. Jjo AZj ^ C4t Ol ^Jp OIAjJI ^IsJLjI 

£*A> <yjk jjl dJufc C-jK^ . iS Xu <jJki Ajjpyli jy ®J>jUx* y& ^jjllJLjl ^ 

^ 4jJ~* ^lJ3xi-*»l LaIS ye £^U.xJl £u£ jy ys) . ^Jp jy 

^ . l y — aj o^y>^y» <l^Xll 01 . 4*fjA | £mA> ^ y£$ . 5-*bsJl 

jja t)l Jjb>- \ ^r© fU- U*** tJ^J*** <ji Jb *)l 4 b»lc Utjk* -bjJrl Ula 

. j . ^ . I iijli> ^v*b JLjJuu lJ^P ^ jjUij C <jlJL5jU ycJtj 0^ b» 

J . O . 1 SJjUa 

J ( EPRj . <~» . t ) 0jjjj «->ii f UJl jili jil* / jW \ © tj 

4*?bjyoJl iJUM | 5jtfXJl 4-^JUJl iJUM uUX? (Jp C.bjyiJl IjOp i_juJ g^Ji 

JU ^JlI yb>ill <iXU Jwy ot Ja i : V!^ 1 The Physical Review 

oaiii oUjjjt <—> j) L OjU-i 4i*sft or. i ? ^ir u^y jlj^w. dr - 

. > ^Ip Oilri (j/* »^a jl Sx* 0y-*y 

jl j^Pj 4 aJLII dJLA buhl JlSJl cjyi 4 jj0 . Ixm bu- JLSil jjbJLjl ^p O^T 

. dJbJj>- oUUiJ^i ^JbL-Nl yA l-XA 0l Ojji ^ jryijl JbJUJl 

J&\ \y^ jjufbt)li i ^A^jIaP y* {£?“ ^ ^ ^w A* **!# yA 4~jaM ^ Jl lAA 0fc>"* 

aJLa^~\ fy+A* (j l^i^-il ( y)VSJbjA>l OU^bJbj 5-bjJrl <LyJgb y\ JL^J-Nb U^Jbl 

L y})\ 4JjL«NI 0 Ja Ajy^Lk |4U^ <—iK*" C-Aj {*^* • X^jb^jiH 

• J^'Wl J**> j.^J .*\iyX C-JJ iAiiy . djyjy 

1^1 . j>- ^b>i# ya^-Ju ^ ^ ^ o«L>-lj — Ajajal* <+S'\jZ y»yC 5 jXjS\ CJK" 

<L*aX c.bjyi5lj 4 Jsyi X>0 jbi^-Nl \ Jjbi J a y^j jbl>-l y* ^ljaJ 



, yiT ( U> ) kj^A : OUy kj/JIIj . kj^sJb 

Aijyt* 5js>- JUk^Oj . c3,k ji>o aJj-*»>- ^ JbN k fpS\ ( J^jaJl ) kyjul! 

^ Jlt» la> . i ajISs>- ^ ^ ^ I : ^l^l £• J^bdl <J a*j*>UI kj^AJb 

JJ OWiNl ^ a^Jj 4 r> u JikJl v>Jb ^ jlip^l ^ *Uj U Jikll f t JJlj ai. f j*!t kytJl 

. ajI^jU Jp J-^4 O' 

j£- A£jyA Ol tj* j*k^4* • V-I . Uk, kuw>t > j£J! k^Ol ut 

AjI aJLo>- ^Jsfl ky*lJl 1J^ 1-LJ j . O . 1 iijti* Ol . tiJJi <3*^ 4^ ^i J—J 

lilT kyM» iLjJb jyiJl Ay»^)l AflJlk Oj l : ok - U Sjj^ail Aikl (j 4-l>w»( aij . aJL jk a-^5* 
^aIL Ofc*-*- 4 Aj*^ill t)lj* 0£* i . [ 4-io^iJ ]j£aj-*J <->j^ < 0j4af V* J* 2 *^ ^s*^ 4 ! J* 
. ApUjjlj JbJb^lLj , p-^Jl j\kl AJLikl >*^J 

^k^ Cf^* • ~ a J*^ ^k^-l LS"” lil L»W? Uw* A-Jb jyi3l A^y*kJl a*JSj j r ::Sl Ol -^ynu+p 

oi V' liljfc A<cr«k-Ja^ ^Jk*.* 2^k)l a^j a»JL<* Sa.jadl ^Jp SUill A*Jai Ob u¥hi 4*^ al 
A 9^j 4jJL^» AjJjoJI AftkaJl <aJl>- t\j\ cilT kJ jJUp ^a jJJ-4 _Ja-Jl ^Jp bJjJLik . N 

. 5>J! 

Oy*-i Jp ^ ^ J Ankill Uai £ il . Ikpi b£j N ai jiii 

4*J • oL^>-j Ankali Jljj U jJJi . UbUiai 01 a*u a*j ^1 LJl ^-pj_ S^kil as^j U jlj 

# 

01 . A»aij A«ki 4v^* oliw? ^ A-iyi?- AA.^f d4J»-J U> Ob ^ b p>P j^Pj 4 A^jLa>- 
oU yw» Ly^ |»-^3l (kUl^* ^ AyjyJl ^sLiaJI ^aj 1 N A*4 jJ 1 dLkl (J J^bo ^Jl ^L*^Nl 

^ iT 




j£i . iiJLliJI tLlVl J^f J, ip ip ^ VLirJi <jl£jl J»/Jt of jw.yt ^ . h ilit*, 

. Lij &\p\ oJJJlS" tips *V Ji <Jl^t 

Osirf U,- ysi\ OlSUNt, jl • Uis*-**- <jdjl*bi* 4Pl#Jilj (^1 A-jjx 

< *r , W'J^^ l*A** jl# olj jJl ^1 Ip J Ixl . ^ ^ jl£* lil J*P 

. g, 6 6* 

jwu ^i 0>fri ^-1 £^l#ajl il y jl ^1 . Ux L^iS" j^laill ^Jla 

Jj> 4 jit j . . f oUST ^ t jl la* Jpj . JlUx <jyLo 4*->jx 

l«^a>-l ljj^>-i lil# . 1)jU^L Jo>jjo» y*U <xa- 4>- jl L%^l Ixl . lJLa>- j^^j V jl «_ 

. *yry jf' y^ jj^d #L~aj 

jx c S^TU Sj^- 1* Jl jlT j^UJLul . (iJJi Jp J#l^ <~Jl> jy jl c-j; ^ 
^UJL^l Jiljl JiJ . 4 jLaJ~I jLi- J iJlf-'Cui^ dldi lil <J *#l$ Jl ^Jl ,iiJl£Lx jl jl l^li 

^yyC jl jji 4pl#ajl jl j<vdrl J-Illl jlSJ^lo jl Jp jbfc^jlj j*»^ll t.iiLil^-4 ^IJL?w-l oL>-U^ 

J « * * * * —■ 

t ajLp AjaJL-j jl -U^lJJ ^li* JIj ji» jylj y ^<v-A4 y\>%2i jl JL«j t ^Jal^J Lol y I j&Cjj . j<wA-l 

C£jdJ • > 0 -“^S“l ^ t *W» 1 ^Jl jl-x y jL^-^/l j j5li . <jjl* jjcJbjyiil A^y^\>- £jA (£I ^jA jjvAjJ Lilj jl 
* * o « « 

jli £z 4jl y X*p\J>\ <1x40L* ^'j t ^;i s )l <jL*«p ^Ij^I ^jjjlA 4 IL ^i » S { |CwJf-l jl ^ , I 

. <o Jr^ll <^^11 jl-Xiil 

t ~L>-lj jl J ^UjuVIj lui jl jj^-^il ^ y jl \c>* j_^Md j . ^ • 1 01* tiJJ3 

. JjL-l IJLa Jl J Ij-jfcJu ^1 pjbj . c-jLJjVI IjU» vtA|iid ^1 y tiiii jV 

<j^ l yjsb I IJu JL^»I;i ^wao ^Jl ii^iaiL J.oa.,1) iijUil ^ jJa}\ l-XA j^ 

*a-m»I^Ij . <Jj^l ^ J a ..^1 ui jlT* ^>-1 yy** cy ^*^"1 yy° y *^ty ^ 
j^jLjyiil ^>-1 ki-Uij jWl ^-*A“I -W?j Jl; OL»^lx^» ^wA-l ^4i-*j 

. jJpUdl ji^Jr-l jv correlation Ua*!y 

iJlill 3^1 Lh 7 jl ^>-1 Jp UjUp A.]a:.»I ^iiil . jUUI <-xl "^Al» JL>- 

i « i'fjJjj 1 cy ^ c jij>«—A>i ji i^j. tJj^i ®^i -U<3j 

JjVl ij^Jl £U-blj gy yVi JAJ . IJbf 3JL?r ii-b L^Jb-l £jy JL>-lj jl J Ol 

jlJ^jl jl JLuj . <jlill 3j^)l ^liJUlj jj-w c jyj^l f^LoJ J-3 c ioluo 

J ^>»U vj-<JL>- IjC <L^ y L%^»3-A>-Ij t* jl t y \ j&Ci i ^1 ^jclaolj^ jL>w^ao 

y a-Ip LT U Lh) jl U>l^«l; jl Jbh mi ji| jy^Jl iS , ^*~\ lj*W>j Iili . ^i»lll U^JIpUj 

. ^^^1 •j^Jl *bMS»J 

4,1x40 Ic jl ylb ^ L*^x IjI jl# I y-\j jUaijl ^^^1 JT Jya3 j jl JUoj 

liUaiil -X# jC^Jl jl Jjii Ua^p l^ ^1 ^ lf-V t i-^aj l*j>ixj ijjJl*«. jlT U-^* iS 
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a y Nj ^«?lil U-flpliil J\?^Ji y$ yP l^i«V>*i 

*^>1^1 J Lift# 

<Jl . j! c <^-uLa? Jajly yk j£^JI Jy ^j^y* &>-j+ <^-Ui -lajlj^Jl JJ 

<aS>- y* J*Ldl J ijLiT Jp J-Ji i-^dL j\Jlji ^ l*^-li 

. foU<ai)l 


^jil 3j^)l *JLi>- (j2a*^ Unjai^l li ^xllbJl uwy J ^P ,jyl^5Jl dJL* oJK*” ^Jj 

\f£" j>- JOy i JjNl Sj^Jt Ji . JliJl y>ji> 0_^U c r ~ r w 3jf£jl dJUk *^ry. (J*» ^ 

^*4 # # 

t l^i Oy I <LiL>l Sji Ji t JliJi iS^J-l J_jj\i u^-jX 4 l-X*j • JUj i ott <p y —j 

— JaaJI ijj J*a)I Jjjll ^*1 j — tlJliJl y^ OyU Sj^Ji yfi <4l» 3jJ 

J«# oliH 3 fS\ < Ja# ij Ji . JjNl i5^>- ju<»j ^ oliJI Sj^Jt Uii jt £jJai~J 

. JjNlS^I 


jT Jj jUa* JyL* c j*i#u Ji ^ .J a; .- ? N AiJiji . Utc j>A f,^t ^j£Jl 

IMi . c-ijjaii clJJjJ UlJ IjLsrfy ij^JoJl . I** i-fpliJO’lj 3^J1 ^Jja c -b-lj 

# . * 44 
Jbj-iJ Jji U-» ^jjjl Jjiil ^ J ys U <iLjje» JL4 N Ji (w*>-_jJ <4-X>JJ UU \Ju^y *jJclS\ «JL* OJi^ 
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l*JU*y N oliJi 3_^ii <L^*j iji -XjJUa -bj-j,; N c ^>-i j . \»| ^ 1 ;C <^iJl x%-Jrl 

^ * 4*4 | t 

SjiL* Ujuoj JI %a juju U t Ia* U-UjuIj I^. L . jai * siJJLuc Ji < Lj,* j ^ 





Sj^Jl I 4 jL 2*- | J jyUi Jp djiU JjNl 5j^Ji -W^J *l y j 4 <jL*AAi*b/ij ^t.^arll JL«y 4 V 

- U . : -%* ji I^pUjlJI jt Iftwy _ <JU )1 5j^I! <Jbjyiil oLL^Ijil Jtt IJla Jpj . <Jlt)l 

• Jj^i Sj^Jl Jp -W»j 3 JL*p 4jU ijvdi jt 4 1^4 Nj 4 ^ — Ifcfi* 

Ji J U» U-UjJij U*>^* 4 cJjjJali ^ 4 J 4 itlJLLuc Jt 5jliJ1 SjX)l jLi* ^ < j*Jr 

OLLi JL>-U jT J U* UUJUij Ui^* 4jUl 5j^Ji ilJJb: j . . ( Jb*-j -U5. Jw>-lj 

ilfCy* Jl ilJJS . ^*isJi Jp l£“JAP 

, ^u»^i lii ^ i 1 «« ; ^ . M t Jp j^jki Jl ii)j^ |(wC>iiJ 

<kj* J- <r* - t ilfc Ji ji I^Ji klJUl^J ^jC uJuT 

4jl p£-j 4 ^llll |J>^ , (j^i Ucbly L>- j* UjIj i^wi ./> JLil ; J*-*—*j f Ju JaJLl SytU 
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> to 



J\py <jp c/ 2 ^ J^i 4 V'VjVl W 4 ^ 

• ^ ^■* " ‘*^ > (^jv*-***^! a »»»«»>. 4jL>—Jkl u^ «x«/>|^Jt 

UHjly* 0>*-* j**l>* £* JpUtf Olijj^Jj <*)>■ JJ-^OJ ^L^yjaJi cjjJaJI li> J*— 

4^*^ <Jp iaA>w ya^lj p^Jaj 3jU* aJj^^J^/I 44j^*l jl . U iiL-jT ^jj^o aa 

• * « 4 

0! lj>j . U>jj*4 Uy-j J-^UJl Oli 1 a*- jU w ? j>a-£JI «-L* c)i £4j . ^juJiilj jjiy» 

01 L*j^ y'-k cMj . £y*y Os** J-^li t j_>-aJI AjiJ- ^ 4 Ly-* 0 j£«4 jjp- o O^* cfr*:**^ 

^^4 ^ ^ Lm^c ^jyLiJl 0|. j^?p (3^ £li«ul ^jXi Ulir y 

cM ^Jai—J t yOJA ^liJUl jJu ^<L* t L^J . uyjj^JVl ^ y;t ^liXb ^sJI 

. jj*i\ i]ki- Cvjj&'*l ^Wt JS3l 
# # ^ « 

^ i/ 1 -^ : V/*^ o* Ofy <$yfc \??y ^ j • V • ’ ^ : J3^' j*** 

kiJLJl^w* i IJjfc ( Jpj . U^ IA^p <jiJ- U^ aJL^UJI iiL-ilj jfls-U-l 1 j>p 

. wL>-lj jl (j L-U* ON jjLU LiK^ JLiJ : U* yJLji?- OLJljjyill oyjJil jlJL* l)j£j t j*^Jl 

0& ^UJi j>-1^)i ^yj! ^wd>i OJ • o&** ^a ^Oy 

• t * 

c)V cJ»jjA4 jS* 0& }jA$\ ^-sJs-I IT" ♦ J>?*^ O y (^iJl J^iJt jjUi ^ \JN Jyc* J^P 

t lj>j . J>»lj oij (J ^jfUJl ^P-liAJl ,jx4-iJl yA^-\ 

^jIJLL* L~J 4 (jw-^-sjj- iLfr ^jA x 2ji$\ ^cy—^UJLJlj ^Oy 0^ 1 j»—JxJl £\^\j£y 

. i3li Nj lJi> V 4 L5\j jji <j\-3*i>- 

^LJ 0^ 4 U-fJwlJ j . ^ . i < j^y^ AjajjJaJl Jai; 4 ^JaiwJ lil IJL^Jfc 

4 iL-i pJLj ii^ajl 0 j^j . ^UjjNlj ^W>y.l : 4 juJljjyi]l <j* ^* 5 ^' 

J^-jj IwL^ ^^ (iJUlSsi . jjP 4 *^£» (^1 |JUJ N luij 4 joljai* 0?ry£ 

. ^1 UJl 1JL> Aj^ aJLw ^ }\yj\ \j\ ]ai >- j-s i.^»T ^Ul (ji-Pyi 

0 ^ (^ ^ o^ 5 • o^-^-' uy Uaj! 0^ j • ^ 4+S *a 

jl>-1 ^?y «a* Iju^>1j 0l y*yi\ <3,(^-uLiill ^jLiai 

jjvi-j oi ^Ja:,.,w ,ju ^\^ii ^y^LiJLf ajL*-1i o^m { yj. oi jlaj (jUjy^JNi 

^liJi (iliiC slXlijj . bX+pji ^1 4^JJi 4 i^lili J^* 

y\OLA . ^yi i3^"^ c^* ^ ■ >>i oi <3oi*^^ <3 j "*^**y 


( ) . Ai-i ilw yUl Jr^aJl t)*V 4 i^LljNl IJ-4 4^-j^y; ( * ) 
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^ j\j»r 

v^j: 


- 


ojp os jir j^uu j*ui ^uji jSi c jui ^iuji ij> ^ j/a ^i ^uxi 
jl (Jf—i t 3 = ^r 01 <*j>y*7 C-iSj t 10 = £ + V OK - " bli . U-* 

Jlill f'liJL»I jj^» t J*^JtJl iuUS"* J j . taJ . 1 jL** c l«i> Jpj . 7 = <—■«* jl >»-.■■»*• * ^ 

^ »•« *###« 
. A-ijjLi jl jjj <f Lli> jl ^gJai»*J LiN Ulj^ La*a>- Ua»1 

iJ ^S"* c-jU Jp Sj£~ ^Ul Ja^ J cJwj kil»l ^ yU ^i-ULJapVj 

pJL*J ^ liJL^i . aJ JL-ll lijb ^ja ilAylj} 3 j^s* iijj UJa^j siJLJl£ I j*Ap 1^* jUJ^ jwaJ jlj t 3^«ij 

jl OjIj JLaJ . Im cLutil dAA (J K^jvil Jil l»| « l Uj jl t 41^^11 u^ 2 > jwaJUl iiM^iL 

. jL~L UK" bU f±* N db£i 4 Utf jliUas- U^U 

fr^iJl li* . (jrt s l., ra3 «* {j&jfi’ J U>u« Uj^) . js. i%fliJl Jp ^a-jsil ^ill jl jS" 

jjJLP . oljNjJ 4 iiJLJa*j3 . •ibjJti i^JLS JLaj jl ^^oUl y c-.Ua.7j (jU>wJt JL>-1 J^ Cj-Jb-U . u-jyUl 

c-JJaJ jjJUpj t ol^Mj.5 6 t (Jl-Jl (jj 4 c-.Uaj jl j>-^ 1 ^yrc-Jl j&- 

*■ * » # # 

. JjNl jl ^ l_ A 0^ jl (^*^1 Ia^J 

. JijJail bi-b Ail jl <~S%* (j**t * ^Ui»l I 4il Jifi ^jyjjwJl Jtw 

ouic«7 ^ -bj ib-dl ^b4 j*sA-l jl «Aa» Ipi ^ . jVl £>- J jA*a c.^ JT 

. ^bUl 4^UiJ c -^*^ <J t oIjMjj 10 a- 3 Ij^-fTl U^U- ly^pjl ^JUl c JS" 

Jl UJi cJlT ijUiJl «-u . ^j^JLil JT Jp ^iJl oi jlT Jaj-1 j-J-j 


^ i V 




* 

j .^ j uy« i » r- ijy ^~*yS oj 



Jill |»p i toj 3j’W'lj • ^ ^LJI ^jA*J ^J' w ^ . Ia -l>* 

^j^aUI ^-»lJ Ol !j±J JaLwaJlj OtjVjJ 10 IjjLw* JjJjll £^il ^fS* ^ J ^ (jj * j^S* tf 

. i*jlw> Jlj>0M ^>JL>^" l^P- ( JjL* UJLPj . jLLUai* 

- 0 n 

^X» ^ 4 Ja-Oallj oljVjJ 10 • -ij.y.1 y* OtT 4Jb- J^* (JJ * c£0^ y- 

litS^ tiiJi . ijij^ \j€* j^aUI 01 U*->1 j ^ 4j\^f . j^^aUI ^*LJ o^ <JjIUj Jj^jj 

j>«Nl OlS" Oft*" ^ U>-lj j'VjJ Oi 1 juaU[ -L>-i 01 j*Pj t Jayialb OljNjj 10 Obj^ 

olj*Vj.i 10 yi~~* OlS^ oj-saU! 4 ^ <j\*yi ^ 4 j**-* 4 ^ • «—9 *iJic 

oljVjj 10 £jyi c£^*^1 oNU-1 ^ 1*1 . l^L-U j^j 01 V U * _ ^>l t i 

fl If" . 0>*<Oai* UWLL 0>-^^ <1)^ ^IjjNl JS"* u>yu Jf-Jl (0 4 l£j 9 ^1 ^^U-l AwIa 4 ^j 4 AiJl 

• u^' 4 Z.VJ J s 0y. o& 

on j<i£ *jj ■ ijjs^'i' 1 <j*y uiy o>^' o*M os jjU* AjUJi ia> ^ 

Oy Ja*lj*Jl JbU <^^1 ^UJjNl <jyj Q j «.< a l l l tj iSy^ ^4* 

\j8^ Oi-^^ ^ -X>w- Jli\j ^r 01 0 j^ Njl U^--U 0 -L/»jj U-jJp ^pA-iJ 1 C-J*ll liU . ^..aUI 

^Jj ^O 4 (J* JU.I cJi? bj W . Uji ^LUl \£ Jviliax* 

Oy^lJ 0 L—jN Njl Jill iiLjaP-l jjJJJl ^jy-AIll ol IJbl JL*f ^) OJU^) 4 aJp c*0*ji 

jr ^jj 4 oijNji 10 4 jbi ^y ^ ^iUj : -i>-i >x>cj Jajijfcji ois^ i-i* ^jpj. < jy^Ui 2 * 

<y «J^y U ou UU Jtj . Sly ^UJl JU.J lit £jj Jf o-U ^ j,Urf jl C Njl Jill ,_JU lit £J j 

1 tA 



fi* L ^ ^jA \.x>-\^ V_p\i\jo\ o\..\aju oL«*~—^ 


L 


f 

l 



. o\j 



? ^uut r i %\ jiu — Jc-^liLI OyU X*pj jJ «jL£ ^JJl L--Jj\Jb J*^ 4 gjj^L^ 

01 ^ Ia* \pliJlilj ^Lit viJhc t 4 £<*!I<jiJI 1*aa ^K. m >««> Ol 

jjVj. LliJ ol ^jai^j N Lib ^j—>j (JLLiL^-4 Ott 0& ? wi»-!j 

. jl>>1j cij Uf^ilT <j\—-^bM 

aa-a>- jLi jj^j Ju jup . i*b ij^lai ^3l ^JL;L^» 01 j* l)Li»j 

lijLi^b ( ji»cS 01 4 wJL3JU ^li-liNlj £-j*jb gj-^bi*i <jLJi£ gjplj 4 t^DI Ojj^JNl 

Jai \jj£j ^ ON bi*j . JjNl ^Jp <ij£ t^JJl j^-LJlU 

* 4 }y. ^ 

JU& . iijiJ-l Jp iui'U-l <u]aL- iLil^ jf' \ycj Oi j . V • ^ Jjl>- ^ <J*J 

jyLJl (J ^Jp 4 ^ ^ C-JpUi ^)i 4 OjJJ gj*j 01 <r~£ <0jiaJi 

5jtP JbJUP A^bM Agy^l ^ Aj^Jai . JUtfuiNl Ol A*j ^^aAj ^Jp Loju 

5-JL-sdiil | J 9jJt b J>*^ J . V • t <j*\T~^ Ol . JjjJaJl Uuk Jp 

. < ^L^l separability 

JaS L-jaji ^jA>Jl> 4 J . s-J . t L^W»J (f 4 Aj^Jai Jlf J^i Sj^k>“ 

4mmm1L ^_C«-0 4 j» 4 ‘^ Vj . A^li^! ^ •.< ^jJaj jl 4j^]aJ! aJ/1 

(^ ai * (0^ ^ Ji Ji • (Sy 6 ^ *0*j cf* ‘ 

0 

. U>- tJ>J . A-Jbjyill 4 jLa>JJ 
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The Moody Blues 



JJJi 4 ^S 3 ^ 

(IU31 (j t i*jJ\ t ^>JI juU Vi • il-JuM e U>il ^ Lbc L»U ULi ic-^J 01 

jwJ Ol ^j- 4 APji£ 1^1 IfiP Jli jl £^lA-i*Nlj £^lJlj Silil 01 . £jJl cJ>jy»il 

• J* 

yO?j ( JUj jj-U JaJi y» 9^S ) Ol y» oJP ^*Ul ^ 3tljl *>Lt* vl^T lil 

01 <^1 . AJ^p<9 JT <A*j -bljo l^o! (Sj\ V^U? Oibjj ^U1 jjy 4 JT cj ^5^r>- ol^b <«4 j5j 

Jblj^u iil]a3l JbljS 4 aJjlJI <U<?L>3j jl 4 JJjjl a £ <Jl>- <Jj . A* Us <J> 

# « . * 
oJL|- OlT ji C ^-Jfl ON . ft^-ilil ifi-j-* yA A+ij ^-Jrl APy-* Oj>J N jl aJsj yJ* 4 APy-Jl 

. iiUaJl lJUj^» 4.Jawi UJLP JjI jdl ^yP Jj JLP ^A9yj ^«dr-l APy~* Oj I 4 --»j^P £.^t ^ UOJ^*“ 4 AP^tJl 

.. U jjTNl Olpy—Jl 01 I I i~U<a]l 1 ^llijjl Jjij ! aiLT -bljo uJUi ^ N-bj 

. ^ JiuJl A*jl^ N AfUs t -llaT» 4py> J 4Py«* |<w^ (^1 \j~*i oN . I ^3^3 

OjTj V OjJLp ? <^s<aJl APy-** y>Tl ap^> oli o\f—-iarji Or jJ lit* ^y^Jj 

01 Jj t frj-jaJl APy-* ^y 4 j>S*t Ap^ fr^OaJl APy-* Jil APy~- jf \ 9 j> £>y-*ll A^l>- iiliA 

Oj-Jlijyill OlT lilijj . A&J* (jjjj AP j~J U yp- jy aUL-J Jji; 01 ^ 

aJT ^aj 4 tachyons Olij^Ul ^-1 yp I^a 11»1 -xij . J-iJl 1 Jla ^ cJ\ c ~** r *yrj Aj^*b 

. ^j* IaUk^ 4^)1 tachy 4 ^"^ aj!-*jJ 1 a^I^JI ^ sjuj^w* 

^ 1 % * 

U*»lj ^1 l«i( IJla 4J Jj^tillj tw-j—JI Jy c-JLaJ 01 ( C*>r jj 4 OU^>-ll]l ot^ ^y* 01 

* * * * 

4_jljaj aJJJj jy*3J . Nit* ^O^xaJ . Ao^-Jl ^jjLjVt-jl Aj^JsLV a 3^P y*Nl iJlij . 4—AP ^P 

. -ijJjy 4^1 Olj Njl aJJlJI jilWJ ol A-^L*<?pi ^p 01 ^w»lj . *—3 -Xa ^p <M ^l-s^ r ll 

01 . cJ)-til ^ Oj.,<all aP^* 4 ^j* 4 A^y^ 4 A-^U^Jl t3Ni^l 4 01 C‘^)fa?.,«*l dJO 1 1 

Olj lrfy*J tii 'Urf’L^JI ^* ^aJ 01 ^.Jfli".«J JjJLP . A-^L^Jl AP^ O^io jOiPy-- 

U* J LV» jJLj 0l . AiTL- A«t A-^L^)1 viAi IJu* jywiil 0^ V^!/ 

oJbp o J USy 4 A-^L^yJl jJD jJLJ 0l A>-jjJ Uj ctl»ljiia O^Tj 01 4_)^ 40^J * jjTj 

?^liU 

# # . • 

. Oly 4 oJp ..Jail iJlA 4^* }lyuL* *Ai 0 j£j A-J^>..»ll (jynJjil y* C-iT 13^ 

al^Nl 9y\$ j-Lj l^s^j>»P 0^ - yMl ®1^J ^^*1 <j AjCJLaJI oliyJl tiJij js Jcj 01 uJLa^jj 

* * " 

0l 4^1 ijAj ij 4-——Jl 0[ . Aju^ j^P AjyJl CO^ li^ U<3^a>- , AjyJl A^>- oW ^ (^JJl 

A*^l N Ol ^Oa^i 1 <Aa • <»l<Ol>fc«Jl Oljji AP^* 4 4J- 4 j}T^ jj»/all jjP 1 |*-Ia11 ^JU5j ^/*^ 


>or 



^•Xiill LLI j*-Pj I«1 p — c3jL 11 ^. L L i i JljJ L ^ A-s^L^l) AwLb jJbljjla ap^mJ 

. tJdiLl y£- A-^La>JI (£j Js gj**S\ 

« . » » . 

lil £Aj jl ( ^j>jC L>»P lt«i. . wljll AjJLtfJl OlJpLlil *Ju -bf y A....LI Aj Jaj j| 

APj~* C-aUxjI L*La>JI jl Jpj& . fr^jaJI ap^* j>i1 ap^w* jAJa7 jl A-^LsJl cJli 

^ ^ * S 

wJLi^i . <^.ilp y LL< Ja>-*& ^ c t *jjaJl AP,— jJu^J ^ Jib j>Jaj C-ii Uli . «j-jaJI 
! SJuLj Aja^- J cJJUI Cj jj»j C.aljail Ji La>L?J l jl t e.jjai\ Xfiy ^Ju *ou ^JLj jl t ^jw 
jL* AJK^J Ali JyJtJ.1 iSj^A C ji c fj-.^ll AP^w* C.A<4> JjL»i jl l uJjl jJJi i^jpNlj 
Ja-«XJj Ifc* L|ii ^odbJ AjiJuJl Ijil^lp Jij a*^La>JI Ul^ ^j^jjjI Ji i_3 JjM jl *■- ■ «i • ^-«Jbiib 
. A^-L* oJL^-Ij A*iai ^~sdJj i_3*}LJl J L|li j.^a::l If.'.^jC* oJL- A a..jail aJJllJI Ailjfl ; >* J 

jl jl Lip UL Jpj . blAJ LLijI Jib JLv?J l ^jLj J*Ll J A>*j^lj AyjJl AjJ aj jl be 

^1 C 4 jyy >*jl iiljiil AywJ L . JH lJUk jl . JjLJI Jlill L,<M»| C ~^>~y jl i j£ji N Obj*>-Ll 

. o L*jJl>- J-i (JyuiLl L>Jb~ jl 

Jp JUw* ty jail ^ ^^*b ^wJl jl . jyl^l <*&£■ j*Jii« ji Ip J A. ;i .*Jl iHjil jl 

y . ( J^niil <j-*w jl Jb Jl jb ^Ull ) a-«—J l jyliJ ^Ua^I ^jt 2aj «lj£ IlJ* 

*L^lj jl~* ^jA ^Ull <jr^3 * y«*JI ^**^1 c->l<-X^^/l j_jji^ - 

jJi ^1 LU?I U a»;.JI iJl^l JUkLi^i Jp (, Uu-fr t US" jJi . jLiJl cju^il li> -ULio jl 

5_sA>jy*l! A»J\^JI ^^UNl C-jKj c *)ljAAA i.j^^-Jlj Jj#uil ^«AW« Jb'JLP Li' . A?ly*- 

. Jai JjkLJ ^ US' ^3 AjUjJff JjkLL* jiw «w>jJLalL 

I \^j>cj jl w ^La»j aJIjj L-Up LjP y ^*yA ^ Lll jl . <+~^j t^iJI Li" ^ LiJ 

' * * * 
jjJL JA Jaii JL>-lj y^j ^1 t apLJI ^ 670 AP^w jJJi jlT ^Jj c fr^jaJl AP^ 

jjJL jp SJi Jbj; ap^-u 3a *Jl vy^l 1 j^ • <^L' aPj—- j* 

0 0 | ^ 

"Spy> aJjjw j_/»j^I ^*MI jj* C AilJji> *LI (j d^ljj &j\j t t^jaJl AP^-* ^ L»*-> 

y I^L jj-^Ll jjjwi oLI J 670 ap^ ijflW ^ ^jJL^ ^JJI LI . ^^-iJl y 

! 3yUaJl j-L^H Oiil j>- . ^«w*-»iJl ^P l-l*w* <3y*iJl 

|i Ip tJ t ^tjp^oil j^ ? »--»yI ^ ^1 c5yJl ^ ? j_^Ll ^1 ? Up Ji J ^a3xa 1 a!I L 
Aji y t lill yL* a# jjLlj! ji ll* n . ouiyi ^ Jai>- j t a. ; »j i oisyNi 

. A-*»lj AjLa?- j/; jl { j£-i Oljj*>-Ll jl Jai jy*j ji 

. v»>l ^L*^-Nl oJUk JL »1 ^jA j*-LJl Oj^>- AjjwLI AijiaJJ . LiJJJ Aaf-L ^jllJLil {JL* ji 

jyNi «jp jj . tyaJi ULi> £yc3 ^l-^i ^iji aaawJi jyis ^a ijl>- ijizi y «.y J^> 

. jyi y ib- 3yL jyji y oyLJi ^l5*nl . Lwjj iryi jpLj ji ijbi N 





^ -v_i\ A\^\ 

AjL* 0^ j • ^ <»1 «4> ^j^JlJU c ^.SkJV o\-^ 

* * * * m 

jlJLiU vlJLiji l^Ll^ I (ji^ I '-W»J t U~w» jjjJailjU UK" ,jj*-jj J- 4 ^U>» 

4jLisLl j\jA\ \c>^" 0^ OU tJ ^Uj^ ^I^waJI jj^Jait i-Lft 0^. <JjNl ^<w*^ 

(j -4 5lU*ii <*? a)1 Oi^~^ viJLta tj ^ Oj^J ^ Oi U»J . JjNt ^ 

. <**rs j .a l l JjNl ^**drl <A^^~ \^>- |<uJri AJLJ&J>- Oli i <JjVi 

4 4 * 4 

^y-Jt>l <a] al » ^1 ^tfsr—Jt"! 0 r"U* U* S" ta **^ ^ l 01 gj*J iJlft 0} 

tiJLii ^3i *1 Aj\^-« ^ Vj . SU>»JLJt a&j— i ^jiio N ( *^iJI l UL* Ol Lja^l ^*jj . ^liJl 
1joli j^j 01 I *^iJl • l*i^ Li > w» 01 ^il^llj • <£jJ OK" U^» 4 ( t^iJI I 

Ol£/VU OK" \jfij • tjr*» (^*^1 £y-*U gj«.raH ipy*w jA—«il ^p L»Uc 

^ 00 





. sJi '«i* aJLj O' | £^iJl ) viiJi O' Vl 4 AjJjO^S I j4^ (^ 4 !! 

ji • i-^0* Jv*«i 4 J^Vl ^yP l>Jb-l 4 <jJ y<A&* OLpJ Ji ILm^ y^Uj'p' 0| 

iu 0£l -Vi ^>-V' O^j O' *Jb V U*JL>-I JUcy ysj*J O' jpi (iJJi £*j . yoi!b£ OlV? OLpj 

. <JyV' Ju*> 4 ^ Jill j'JLali OS" I***^g ** 4 

-Jljf- ^ ytl iff- Jp J . ^ . t £p ^1 ^JLilSL. Jp ^pp-Vi ^ cv 

J-b OtT . 4 JU} OS* I <yu JL1.I JsLJjVl iff- : ioyjl 

Jjp ^yj ^piLl JLi OS" jJ ^>- 4 i*s»UU iipjl dwi^ Jao'p O' ail' y li 3 ' 'JL* O' 

♦ W Jbu J* 

* « 

<iaJ- JT (j iv^P 4 ( iJjijil JjLaJl ij^w* I ^y c ®«i* CJK" JLil 

OJLI iiytl ^)j iijp iiL* pJ jij . i*Ul«pl SJLp Ujl>-I *.UiJ' 4 dUo Jyi 4 OSy . j*Us> jjj 
liU . Il- 5* vlJjl 0'S" oU# l» JSj . o'i j^p ^L-jfVl cOS" lol dJJo C-JU* 

« 1 . * * 

. Jyir i ydu 1 O' ^LJ' y*^' 0L£» ^y Oy^j y*-l ( £x *^’ lyyS^ L—«*ix I $.^iJl 'JL* 0'S" 
0*>4aj 4 y^VI ^yP c JUai 'i' 4 JLU\ C yjjwuli' ^yy-V' I 5pa-*' jly ^Jp dJJo 0'S" JLaI 

• * Oir*W^ uy\y > L* C-ij <J U^jV ^“Vl <_j»J^|^iu 4 JS^ 4 Oly^JLj 

1^1 jy ( Jajljiil 1 IJlA JLii dili <Jp {j€ jjIiJJjjI jl IJLa 

ol j . V * ' j JjU= jl^ jjIiJJjjI Jl . I LjLJLjI Uajly I 4^^l ij ui^.l f* Ui^s^r 

jl ^w»ji Jjl *iV | J>yJiJI ) 4 J Ol^ -Lil . <~}jZaa ^JLP Jl ^laJI C«iij -kulj^l lj> dJLaj 
Jl A X^9j <J*jl ol «Jl £A li> . (3y^Vl iajlIp l-U Ji* Jl i^aJj 01 'J&Z |^Jl vtJLil £*a 
, 5-L*>^il <>i...*w.« l 4 iJf^? (jc**j Bj A L**Ajp c B (J 

Jp— ) *l>-Ij c*jj <J Oy- 5 ^ Ol <j^£ Bj A 01 ^LjJUjVI Ja>ljdl ii£*ill 01 

01 4 OU^J-ljJl jllp (J L^tLiw ^ oLu J Lw U <-~>r^ 4 J^JUP ^$-*4 IOaj . ( ^jv-sSlj-l 4 

S-sV 4 >^ • B v-w- A 01 Ijji ot 4 J>~~\ Cf\y gy ja Bj A OjX^t j/ 4 jj-UL-iil 
Ij^aj . A c-.w j* B Ol Ijji ol (j^ap If 4 LO' Usj' 

Jw jj 0>J»'pl 4 ^j>~ i>. , »» > - JT 4 Ij^j O' iiJUx> ,jS j>Ca U“l> ^-vaj 

4 ^ - 4 - 

iijp.1 ^y* 4 ^^ 4 L;--^ (j\Jaj'y> Ijpj O' V ^jpLA-l (Ji-j • £\>ca 

•jA'> 

4^^1p p Ja?ljJ Jp 4 Ip-lSCj ii-i^l ipu 0^ lil 4 O' 

Li* us^ Jl O' 4 Jji 4 ^yjpJl j* . ^'Jb-V' il_^j Uif 

cJ^p l» Li*j . Jjp~\j cJj ^ iSj>£ ^ il^jVl JT yru ii*>UJL ^jx-Ji <^\ ^j}\ pj . ^1 

. synchronistic observations ii'pl ^UcyV' 

> on 



^JoiO g 1 »,<a 4)1 gj O^ip ^-^Jl /Ol c)K*” 

g^l 4 C-#1pl Jfljljiil *iAJi (J’S?*’*' i£ * LJli 4 ^ioLM JL^l Sjipl £>lji1 tlr 4 

*J~ Hp 


^)»j c bJuV»j dtft 

Ljjo^ £^1p oJLgj Jljj L* < j^LJ . C-*jp1 ^*£jl p1j3 iJli 4 a1 ^L^gj jl y.-*-/»H ^ja 01 
A>-jil ^Ij o^Ai Lbl 0^ pjPi • OJLli Ol - bi l l ^jA Ol y*->1 AjJLJL-asJI 

. jvZjji* V jii ^ ^p pj& JA jy g^ji 0^ g£-Ul £p1 dik 4 

. L*j^5" 4 j»-j>» £*lj J-i^Xi Ol JjU^ Lijpi 3j y^> if \ ^->* 1 * Ol Aw* ^ Ol £*J 

. pa*- (J^ '*^y^ p UaiJ l p-tj tsw* iilc 1 ! jj-gJ . qwiff l *£JU ?1 I ^-*Ij £pl l-i* 

, i p i ol^lj i p-u; i ol&’l Oli 1-u Jpj i pop pi i OJ^l 3-uUw* J*i ^l oy*j 
01 tg^jLiJI ( j«* Jbjl gj-^ . OlpLLill puaJ f ol^Jp . gill pa*- ^Jp oUrjil ^JjcaJ p-UJ l^l 

L*JUPj . l*JUP Jjji a*»*a> jiJLc^l 01 4 j>-1 juO 4 (^1 . iiJLfi^l jy*JUT ^ 01 

« * 

JL>-1 dJUbLi^ 01 . l+r^ J-^ A-bUa-» *p£ bL-aP a*JLj Jajlp IJL* Ol* jjv Jajly Jb^^j 

^—J gp L*=*j <p «j^l ot pjj . bjy j >-^1 J yp (? cft*s-*^ 

^iugj 01 Jl^-Vl j—>-\ J A-^r gs^j^ £p Li . A_la--w J_ni ijj J-a» «jj—^ 

01 ^^3 4 La.a>> | LLi I <il . U*iJl JL^JI A>»-i ^^-Ij ^..^>0 vW»jJl A>fcjJ Jlc^l 

. ^jAaA>- g^i* 4jl Jj-gj ^ 

i_i» -/»~2 dJLc^l ^Lijul 01 pw 01 ojlpl JsLjjNl (j LiJipLtJ 4_j^«* ^314-Jlill <UiLJlj 
kJ^U^jl ^yUjJ yuijP aJ^U^ 01 p . yuijP 4.JiU^ A-Jflju gju^gpl Ijjbj . AjjI^T»* l Aw^Ijj 4<a./a■ 
4 i»^^j>*p (3 * <^j1^ i x>1 iiXc^l y^i >— A* g ^ 4 ilb^l ^IjJjI 

^1 tij>£ 01 3^*-lp Lj-‘| . iJjuiJl JUpl A>*-li ^P Li jj£ 01 I^^J? N yuijp jPj 

^Ua-iil 4 gjL>i ^JLgj j*j ( ps> . viJLc^l ^ Ajj\j+z+*\ Aw?Lij aJL*-j 

^*5" l»pj oJyggll Ojj Ajj p ji^l P'-b ^Jp • cJ^a^Ij <> r -:»*'11 O^iLil ^3p>l 4 ^p^Lll ^^P 

. I^Jljij L^^LiuaJ 



5 ^ ^Jau- jjp 3Uo>- y 4 j\>- IJLJ ikU-l «Jjb C*li . <L<aJl { Jfu^\y^S 

-&J 

. c-UjaA^ ^jA Ia < i oaj ^ <L#1£aI# 4 c Ol J* ^ ) a , ’* > «A-iitf^ll Ol 

Jb4j OjJji til* J-*y 01 -UaJL c i»A>*Jl Uli> iJt Jx& A Ol _)y& 

Jb^jj V . jj^jf t_3lJL5"l <U«j ^Jau-> ^ aJ«a» JT 01 JlJLi V . <1S^ »Ui aiH ^IXj 

U-l5^ uJu,Ja7 c ^li £ij x*m £ui z>i JuJcf’ . iJJ3 cJOl c/^ (^ ^ 

. t y& t ^JaAiJI <>-IaiS^ lJb*- C-a^T 131 4 jUJ Jij . I^U-Jl itajl 

4 *j-^Jl JA £jJ\ 4 iii?U- . ^ill CiJ-^lj < Jap | J J* 

Oj JjJUP JjAj-. j O^UlT U~iP 1 jyu tfJLc^l jyo *Ja>Jjl »jl* Jj . ^*J>J1 pj-0* J-^yi I (Jji ) 

,ja>w ^ap L&r* * ^ C - V i'b *. O'Uj i. o\»Aj Ju\ tO\^X 



. O^yu Jj Ajyd.1 cM . Ai j** *ui JLii . c-1^3 k» JLai . Jj byy&\ 

•& (. *4y& Ujjai ouoi ^JL 5 £ ^Jp $6 (^JU! t Jyiil jjjyiJl tiJLr 

l^jfl* 5j5^ ^ A>-jil g\j ^ysliJ - vioU4 li* 0| . JLs^ljJl <j\P <ioU- 

. 5Jb-lj S3yli aJclJ- (J a! 5" ji UJI jfjw jJC j* _UbLtil (jjp <iLi ^ oyi* <UiJ jl aJjJs oiji** 

B 01 tiiii ^p c B i x*p\j 0^ Uj dJJi *LJ1 

4^ UJa^ Oiji** £pl j^P Aa-j ^>-1 ^jau» <Jp AitliLl AijjJl jUa^L OK" 

A 0^/ a*>- y—ii JiaLio V 01 B Oli £j* 01 . A X^I^11 a^A* a^ 5"*U11 <$A-1 t ^ <s ^>-Nl <$A*i 

. (j\j j*- aIT |1 UII ^ jf Ji A d\. f. -ti 

. ^>wJl c-iLis^"l <J ObjL-x* 0Ua>- (. \jL-i> A 0l c l*A Bj A 

c-jyj A Vj* — La* ui*-^ 4 4 Ol&S*! a^«J ^ Ip c OjjjaII 01 ^1 


.$i\ a^^jui 


.-PA' i N 
\ *v ', /y \ 






. *iJlJ dJiM 4 ff: ijai JT <3 t cJj <Jj <- 0^ ^ ^3^-1 . <~-aj o3j3t B 

. f y* A (S[) liljjlj 

^ « 

I^IS iPj—Jbj LsiuJ B c£JiJ Cjj£ JS Jj £ Jail A c£~0 4_jLiU-l jyju ^ ijJjji jj 

<*«*£ • js*^ lJUfc B Olj ± r ~~S' e3^<aJ Ji A jl J>£ Ol IjjM Jij . la ? Jaib 

<3 B Ob J^a» Ol £ Or 4 4^-jdJl £ Lu£jC il . tiiii ^ V Ol 

* t 0 0 

^ alii- <J c Ljayi bjji jvP JL» B ON ? lili . A \o* ^--—-01 0^ j^JjiJl SAaULa 

UK*" t JL>- jJpj L^IT £ Bj A Oli IJ> jJpj . Lf^wlP J\g>-Vl £ Oyy&\ Syr} 

• dii 1 ' ^aUj JP Oib^ 

# * 

£ LjN . Jjiuillj jjyljiJ <*Ja^ jJ-J N ^iJU^t ( ^*. ) ( ^LLbl I <ijj* Oj 

jJ ^ 0| . <3 1&* b*^-l jj£j 0l M £ Bj A ^s\^~ *ijj* 

M d* ^ Jj^ rfj^ 1 <i^b. ^ ye dtf Jj? I^db of jUiub r+ir ^v Sfu^T 

. t\j~* iiyw biu <jL>- Jj <ay^» ^JLP Jjuij 0&~ Nlj — ^jvJLLl 



V/^ 42^ Oj&l jS^* J <j*>b>r- J*- 4il J_^a7l c ^U-l ^U>- ^ 

|I bjl l«b* ^ ob*x*lj . 4 ju\j Ol^X JL>*iT aJL5i>Jlt 4 j j ?*.~.]\ jjiJLUl ^|yl ^siaJ 

# « > M » 
t aJ^>- Jji- Jill bLs^J J-U<aJj . ^j-iu-Jkl «l^b jiL*J £ f.yjsh\ {jA ^y^b 

£ li^J . 1 4 J3> Vi c ®«^jJ 4ju\j < +*] g \ «jjh . {£}^j)\ b \j\^ £ \££ 1 : ^33j^ 

'—< U]a>- di bjl . 0l bf ^3V"3 ^bl £ 

. ^<xil ^jA -bJjbl ^UjaJl JA j*j4ai jl £ Jj»-Nl JL^yi OblP^ ^Ul ci>w*j 

U* 



0^ . LSUj jl l>*> OlT ^ ot& c)i iiiJi y* 

jl* jl (^JL*j ^11 <L~Jl ijjbJl c-y^-1 ,Jj1a>“ ^1 y$isi)L l^JL>Jj db£ Jyip L^d; i*-Ji*Jl 

oliap SJd*i* jj^iJ SjJUM *jjl 0 >LIpj j| . jy-iJlj yl ««.>-Vl ^p-Vp V**** £/* 

. l^Ayi*J A»4j>v»> Vy#P .^Nt 1 j^i. yai l^Jsj , id<— ~^xjl ^ 


viJj^ c.l?i“ jl 0^ Jij . a—JUJI iiyJJ ^ ^jv L* Iji* ^ . Ai-i*—* Q»*»sJ <Jlyudi y^J 
*l*JajJI c-^JA (jwj . I : ..*■.* jjsjlsJl L*j t <SJ-* ^ ^5!>5j yAiJi^lj 


? ^UaJi U> 4 ^-iJI y* <d^J * / ^ ^ fUaJ Jys-j 

U^^). B j A y^ Ja^ly J*-y c A-ijS'" Ji Jk i <4^-j y»j t yU/Vl ^J> ^ 

<^L,oi <dX» <J ^ B j A (J?^ • *j ^/w ^ *Ai 

J-*<a>- d5i . B J A tjj* ^ydy JUaiJl ~bry y^J {i 3yiJ) OyyiJt diii A J>Lw 01 J-*j . £*lj 

. OyyJl L»Jjlp JU^a/VI ld> 


y£j . <_£ j>-\ OjA <ydJl A -ULio Jjj . JJii J*j yJ (^yy vili yjX^Ji ^JaJlj J-*aj Ji 
A^-j jyJ oJ>LX y)j jyjiJl IJLa 5jjj i£ 4—aJ JiJ**l <i B 0^ . yJ y* ^ ^ 

<jyj* tiJLf JS" (^^ij • f c JlJVlJi OyyiJ^ f . -lai* <ii>Jj A t£dJ 4jLii-l 

OlJ>Liit ii>-^Alll oUlyll d j> ^ ujl IJLa fi.Lja» ^ ^jcLUdl <—i \j^u 

. ^iUJi ^l>- j\ i Bj A t jiJ+fi\J\ tSj. 

4 * 

x*fi>\j JT ^y^ii J~-p)\ • A».. LJ i |i U)t i idS^ i x*p\j JT ^ UJI5jlaIjl* ^jJj 

ajI ^13i . Li£ AiytLi ftd UajI aj Jj y >■.!■ »»*^j aj| . |1 l*jl lid A j A ; 4 m *ju 

* * * * « 

CJlT . JJS- ii>- ^ iiyil 5y*w y* Jj.^iil yfc IJu jiT X*y^j c 9 ^' 

. llJl yj i>-yA4 iJU- C dj!>- i>-Usll ^y* 5-*dxill 




jis- 


jj— j»JUM j*£ 


Ji^Ji j* 
4iJ 



^3i-\.ii\ll iai—» Oyi-S' ^ HOyi^ 

. jy^i 0*T \£ XaJ^-N j\ i>\ Jcfij I ^>-j\i-\ H ^ 


Fred Alan Wolf 


UJLP 

ljl£ 1 j. s * It iiljjl . \ ^U- tiJLjl^* £• ^ Jjl jJj 

siLl^L* MjjJJdli *l>-t OS*" . L*Jj£lU ^ijjyiJl 4 ^ ^ 

«.ljjyi3l -_ b^W- bl^" OfcT . "<>Jiflj ; D* Bohm ^ »JI 

J ^jiil A ; . / a£> ^JlJ jJL--Vj ^UjuL»j Sitp Ijbf- iilaf' <w^ 4 ^■Ja ^ > ^ If t OwU-l 

. yJI ^ t l^JLal ^Jl ^ oWl O^ 

OK*" » a^ybo I^JLP AjbdS^ OJ&" . d-LpLiii o 0 > » l» «i 0 ^* ^y c^bS" 

4 ^b (y ij^ oU-j-^jil Ju ^ C& . *bjy^b oli ^ 1 -J CA*yj>y <J[ (J^—* 

X*~*y Jl • 4 « j)>**' ^ 1 ' J jh ^ ^ 

Ojj^j jj^lliJji iijLi* I & I 4 jj^a!I bjbL^ ^ tw-J^>\} *—■'bJj'^l 4 4 *,^^ C js£ 

JL^jm ^ja ^bjyijl ^ j*b Oi 1 ^ *bjai vy J, ^ ^U- . | ^^S^yj 

lT*J OK^ <^jJ\ fjt ilu-Nl £* obiJL* 5 -Xp iS& <jyU *bjl . O^J <lX^y> 

. iiLS'jit <j ijJoJI *bjyiil £ji 

<-^/9jA ) ^-*1 4—Jyl5 i3 ifX\ 0*1^11 -W ^ i^i fyt 

: Jji t B.Hiley Jij* JUw lf^/« t ayU J -iij . i nonlocality 

^>1 (^t ( \.n.J>y» ^kli 'J* jJL;L^-> L-| 3 1 c- 5-XjJbU * 

(Jt U> Ji ... i-»jjkil LIS' ., _> L^LrfSll I^^ajUo^- ^jLcT V ijjiiLjt ^J-i^- ^ 

, ^1 Ui) 4,lS3l S^> 1 \^J-W i^jftJ) 

iuii Sj^ J i/bj jl< jjAiniii oif . j\£&\ *x* jJl i>u- ^ jOjlC* oir 
Liy oT gjasw ug’ i : Jir J \yj\ j£s . iUlil! ij^l O^j 01 J^s V i-^jliLll 

U-7 5-^^ i 0 L*jHj Ol^il ^ «jLw» jl ^i-d -1 ^ o yJ^ i LLSi-l jj>\& c-liS^ lili . i V ^lUll 

uu ji^C ^ <^jai |iL!i ^ uju-i ^u oi.. -o obi 1 / j^i u ^ v jL^yi ji-^v 

. Vi>il iijLJl 

iJ^JI 0 | . oJO^r c OUj )j i 0 l^> i ^J^s* l> Oi IJjk 

c ^ UJ jj-J Ul 4^1 . A^jtj OjiS" L* ia v ialL 3jj—^ 0 ! 

J^il |i ^Lirl Jl bj JjJj dlii bL^i 1 ^ . l— 0 *AJ Jjp 

3 ^^ibl 0 U < J—ill Uub qa *~*J. ^ ^ <3*^ LaL>- Ji 0 _^i bil 4^1 . 

. JL^Ji Jl*il ^ ^ ObjJtj Ol^itj SjlA-I 



01 jji j£3l J-*ai jl t» AAiJ aj txUi*-l jj f iJli* gjlsU I <} ^f- oi y>JC y£lj 
^P a51*p1 <J (fjja^j <~~Ju SjLi'b/l a* jl ? l$L k ~J jlj OljLM ^J-<y jl ^Jal»w ? *j~£st 

\ (JA*j fji <-r~£" lJLf-j • ( cU*»a 11 ) jl£il ^ JyJLl <^^51 I aa«-JJ Uljl y-Jil y* -A>-lj 

Ois»w 0 yl~J jj-L ^y*i a-— 01 4iyUi fljLi»Nl fj+i* Jl i> 1 sr J J** 1 b ! 

yp aJ j . / a a« A A a| a; l i C~»^ lit 4 Uj^P y»j\jill y«** , AaIs*M <.LjutJl yUL« A«Lli A_Uu U 

j A jy jLaiil <^1 J&ry. ^ til : iJ -£*5 Ij . Ly^ oljliL UaJ^S Jl Jt>s L^l i B ajSU Jl I 

5jLi'Vl aJ^* 1 Jli I Jl* jJpj . y*il ajCJp jl yni.1 A^tlj <1)1 y^jf Jajy 5jLM aJ Jli c B 

. ijlib JsjIj^JI i-Jl£v*t y * .a~i Jl./aaiNlj i jL<ai/yi y»..Ja:i 

A«* ■ir'Jj L* (£-\a . ^*11 A^jIj OljLiNl ^-wa? 4 tyjO N liL£~ 4 tJpjj ^S*" jl l#Jl j£^ lili 

«-U yP J^aJ jl a-* <Jp JsUJl y£\»l jy y p-£lt 

aL^Uz* JsIaJ lyl J yi> jl U (^JJl 4^Jil ! «JL>-lj aJ gat l$J5^ 1^1 . aL^Ui* J*liJl 

4 yLJl Uli* j Bj A t Uj-Up 1; jli l-t* jjpj . 1^ ifi oljLM ji jl y£og ( jU)ilj ) jl^il 
* ~ * * * * , 

5-ULi^i jl ) \aa jl ^ J^LaJca ffj ( tj *ail J* Ua*l <^1 4 Aj^Ip 5jLSA* %^»lji jl ^jXC ) j'^Lo.iu 

. ( pl^# ^Jp A a ajA> - B aa.a> - ^ Ujji Jiy A 

O^Uaia^ jl Ijbr pUaa) 1 ^y* ^ujad 4-^5" jl c-^yall ^y* j_^i -li 

AijU* I ’. ^-LaJI Uli>* X*j tiyo y—^-1 ^yj?y ^Jyjl IJLa . JL>-lj jl ^pj 

^^ jl 5jil> ^^-J»l »^-*^5** : ijcAzl* jcyiiJaj 4^y jl <^1 jl jil . ( i -.w ^n II 

t*Y^* jl V*^ • ^UaaII J Jjjiil 1 JL* y« ^Ijl Uil jVl ^yjyi 1 . JsLiJj 4^i (£Juj£ 

( J-sPy jl ) -Upy U^* jlj ^W*li yj-Uplj jl j^l j^ilj . Ulc y^Nl yp 

ji-^l S^ ‘ Oi-UpLrJl jy Oi-*^ll jv ^ 4 Jxjly J^-ji N bjb . 1 jl>-1j 
« * * * 

A-^_>-y 4 frjJI ^ 4 (^J^l fiJLsPl^ll 4^y «A# 4 ^ U i . L y *j AjjL-ill L*«i*pULc L*jLj> > -l 

. 1^4L»l ^jJUJI A^yll 4^yi Jyu Jii Jbuj 4 l^U) ^JjL«Jl 

- f. £ 9 “~ * # ^ 

Uxp (^.w^-Ll ^ yyil cJapl 1^1 j*^l 4_-> . JsUjlj JsyU>- li UJUJbw 1^* 4^y lCjj 
^ | £ 

4 ^i J^P U^J 45y l»XP J y»^lj 4 lf*Ul JjLJI Aflf-jjl 45y l*XP y» yyllj 4 IpUl if ^1*11 <Sj> 

: ^Ixll j>»Jl ^Jp 45^1/ iLpjVl v«Jy JLj-Up j^e -li . «y^-j 

tstsl 

\ 

: jyA^llj CJlSi aJ^Up^I I A-*£* 1 45jj c-Jj Ji 4^UJl X*\J\ jl ^ 

y£vjj . AjLiJ jl Jijly 45 I Jb^y jl^ lit |JUj jl ^Wj]a:>«.» iilJb 4 __Jy)l 1-U <>j\jla 45 JLU 

nt 




ja Ajtjj Ujip t jLi>-I <Jp ijaJL- ^1 ^lic V iJU-l oJu ^ Lj! U 

OLLlJaiJl jJp ^JaJL j\*j -tf . y>-Vl S-^/ y* ^J>0 ^ *^>-_jJ V t fl*Vl ^ 

. JO^C Jyu* y Jj>-jj yj iillfej L* ii^LalL 

iJi^ l»*--^li c U^* -^“ji <1)£" (jv-jn^U (j\j Jl 0^1 ^JayJtii [jjf'i 

* * * # 

Ulft ^y* Ijajly -X* 0i . J /fey# . J 5ijt<L* 4 -JUj ^Ui life tjj . 

Oy'jJ^ 51 ^ Oh* t Jajlj^l ^yio ^ L^-si; Jp Oj-**~^ Oh J-*r^ 

^ c K t — 

L^iajl life Jj>yJN . 1 Jj UijL* yUpLaill 0^ 0^1 0^ c-.-fe . Otla^yi* 

: aijJj Jjjj ^jjl jjoill jLi>4 ^ j>- ( SJUtflj jl ) JU^I \j ^jSsi . oijL^Pi (_j j*^>«ilj <L-*j 

^yUaJ Jui t ,jw^*5** yw^il ajJj ljli£ <1)1 L^J^J ^yiJl lij j . U?l£ij lLyJo>» y L*fC* 

S-s^J^ L^J J/^ Ol Ml* <_~fe . lA^L^jl ^yOy 

c ij\ . v-y^ ^ Wy <£a- ^lo^^cr'tr'^^cr'^^^cr'cr - 

Uo 




U UjUi Jl Ujw Nl N <1 i Jl . JL fSi*j J^Jip JL* ^JLb 

. ^>-Nl olJu^Lw* t-j-jJy Lfi* jr 

4T JU)I IJU Ut 

j £*Jl Jl ^y>]as*w 4 j5jJ l L$J5" frLJiNl ^ l^j I Jl aJLaJI i o j> J^ 

APj-*j . *A*-lj Jl ij ij^iUaAi* JI : 1 va a;* JUjJIj Jl^il <J JrJaJL' JT Jl . v*,/ 
jy-J oIjLIj JujaJjv* jLaaJI J^£j L*JL*i . JbjJl Jt^il JLaa>^/I <JjU LjJlp IJL*- £-iaJ 

Ijly cljl^L'Vl Jli APy-* cljJjLi'Vl £-ly L*JjP l*l . <4A> J ija d Jl J^IXj < ^<4^ 1 U^jIj 

frj^all jy ^^1 ^ L* JL£!>L OUjjlj Jl>ll Jb J yC 4... .. . J1 AjJau Jl . LL*> JljjLij 

Jl ^jjlsJL^I AjJaj ^jA ijit L* gjU ^bjJI ^-bi-l Ad^-sJl «J-® Jl • ( OjTjJl ) 

<^JJl X*?\J\ Jl <^l . <J^U>Nl Ajyj Jp oL k LJ ob tjjli I ap^*- Jl ^ilj ^ A**li t d-^ULl 

Afj>j A^"j>- £yj AiLi JfeT L^* If—jii A*-Jl U> Jb*—,* ^1 «jJUa« tjJaJl APy** 

* 

. ^jAxJ 4——JL Ijanj t^JaJl jJUa* 

* * 

IfJaj [S' ^)l c 4JL*j)l\j OliLJil JU L^jyaJl *J U>- iiU c^-saH APy* C~i£" bU 
Ltt aaIjJL U iJb jij i ^»jil J-^Ujl Jl t JL—J jLjjlj jbCll Jl <^l t oU JbC ^1 c oU 
JL Ua»I IJ-ftj c J^1>I jl j +ail J-^lj ^LaIL Jl t cu CJK^ L^*j 

. dJl&l oliUll jl JI>NI 

^Lllj . ^dJL 45 "^>»*IlI J Ljul Ij U^L a5^>«iL1 l^LjLII Jli aj^JaJI 6*La c»>*y>j 
jJjjj—-J l (jJ^niil ^Jub ^JL>- J^ . c-.^Jadllj oU-il ^ (^1 ip^- Jbljj JlJblj^» JlJUfc ^yai jjlj 
i5^J-l I^jUp Jl jjU ^-ii; c olL« J jlT jl c jyyll ap^-j jUycj 

Jl \ . ^JbJl £>- A^Iau c jcLai ^1 ^ t l*ir oliLlI Ail i jJlA^ (J/^l 

. -Ujfdll ( jVl | 5A>-lj a]oX) Jjj^iJJ Jl^jfu Jjjaijl 

Ail . Jt*j)lj Jlxil IjS 'JA Ulr I JA- 4 jl t P^-iJl AP^ Jjc I^J 

(j i»LJl . AisfcJ- ^ -iljji Jl ^jJau-j . J-ilw- jl Jp\* 4 cij <^l 4^ ( ^4> I Jl 

^y-J aJ |l Lil Jl . aj^pLJI 5ijSvJl dJU> ^#0 j*^)l jJUl^w* . aJ Lj J j£j Jl ^ Lil 

JjIUj 'JAJ . AUij lij X^>\JA 4..-JL J_^J If Jj^J Ai^ . Ifij l^j aUaoJI i»lidl ^ APj^jf }j£- 
, o\jt L j* X^»\J\ Jl . \$y*0jA J^ljjl ( ^-sAJ I J-^I^JI jiUJJ | <+*j +£Jl aJ£JI I 

LLI^w4 L i£*ji ^Jl aLaJ-I 1*^“ tp C J . ^ ! S jJLj JJ$> A*J 4 jAjSJjA JLa3 

. ajLJUJI <-Jl^rl «*L ^ Ijl^il {Ji Jl L-J Uj . ^1 



OJAail oJli ^aL>*J jl frjll ^Jp C& B I *&li jji jJLi tl)l <JUL 

. ' * t 

^j£- ( luSJ i i tAJli jyi 4jI^>U . i ^ ^Jp ^j^-p ^JjL> ^jli * 

<jj . | ij^JaJl aJLft ^J-iJ <J ^-5^ OLi IA OK"” oJUUpI l)V c 4;j tjJL-Ujul IJb*- ^JLJ djjZ' Ui» t ijij 9 ^^ 

i w» -Xaj jkjzjjZ c-jiT slj-JL^L^ ijuj (jJU- y <ju iijlp 

^^<9 )a t | (3 ® l)|^P C-j^ t jjcL^JaJl O j$~i I ? SL^ L« | 

t Altai** l)I Ji ^To ^Ip c ^jNl aJ^JU i ^ii . 1-^- y’w» 

: <> U 


^aX ( j£j! I V& c J»y^l IJl* Ja 8" ^ i*jai jyf C - .- J ^Jl <^| 

j> 4 jpUj ^ i \-L*j . aJL^-lj ^jA *iLijS"l lx IpyUA* ^ J ^J^Jl 1 j> cM (J t* JSj . t» 

* # 

TAT l Ijb*- 4jay*o iDi £• ^J1 o-J-ill 5jL*Jl ill? ^ Oj^ldLp U 

1st . V>11 4 , J/Jt ^ ui I : Ji. our ^ Uyl j .cJ s* l-U OJ t TVAM ASI 

. i-ar^wit.utf . j>j 




^ "l A 


» * l * 

4j)I t IplJb ifli aJLaP A£il Uj Ajyj Ol piy 4 U>- Aj*Jl JjJ juSyy oLiT cjK* 

1-ip {iUJl Jl Oj^fe dj~*y£$\ Oj-fyj>-iJl £--aJ Vl^“ <j^ Aaj ^ £^jl 

jj£ilil 41* jiia^ lJL* c ( <15" |l UJl Iaa gjt ) iiyl* t 5jji!Ll dj> ^ ^jl of Ulj . jUaill 

J^U/Vl Jp JT 01 . »yji> OlijU. %jb»j 4~ii LJlj A^Vl Ji*ll V 4ijJ 

. quantum solipsism l&y&\ fcliSh {*--U <JL^lM <Juy ^1 Jl 

y Uj c Ojjfj ^ JkS^lsJVj <ay** ^Itf (^«iJl A*»-jjl ^a ( UVl ) OlJUl Ol* J jiS aJLSp iJU'yij 

_ ^ uji i kijui 4 a^s 0 |i uji ^asj tiJji * til* JUi* i-*p^Ji ijuVi jj . ui^- 

(^jjl *Ul JL-jlia J Jte <LLaJI p+dj . ilUp {\js%z*\j : ^a ? iUi y^ ^aS . < cJVi 

. jJLUp ilx ja 


di?t : Ja«)l JL-O* 

LiU- . 4j*w djJ Ol jie Ajyj U ^ jl£jNl yb {lull J1 5>i ^ U*Ull <Ll-NI Ol 
j^Ul Ol JJ *yrj> 1 (J--* 4 X? Lpj-j»p -^J jf' J^-^i *y*"y {l Ull Ol jJ il . iiliS” 0j& Ol Ip 
jl i JjA* yO*U- ^IT *^5- {l UJI Ol jA ^*-*-^1 4 _>IjA- 1 ot ^A-* ? Oil {l Ull Ui 4 £p~il Jp 

. lJJL>-l aJ-Aj* Ay» JT J -UUj Jl {*4 {l l* j ^1 * jJ 47-UUJl 4 ilijA* 

i J jl 4 V If^xJ i dj£j Ol Sjjli 4 t y^ •pJ»U- l^IT aJ^UaII {l Ull 4!Ax>>t 01 

. l|^>ohu jl UJb-I Uly 01 Jl UUi 

, {»|ill <Ll# j^Sii i JUtLi <Jx*UJl i ^il^-1 \jS& OU ( If^l \j& Jp ) Sjj^aI 1 aJa ULaJ li^ 

JUM lu^j jliai* ^*i . y»L*Vl {<^liU Joaj ‘ ilt*Vl ol Ji 4 ^^Ij 

* * * 

. L**L*1 <jjAb£ <JLiU ^ illiA 01 y^i 4jJLLb)i <S*i>JJ 

w>U»U» a , N1j OljJ*l y caII^i 4il . ( illlA I c-ip* 4jui^*l y JjVl ^^ill 

vJuyJ AjL—J1 4 AjSffcJtJl latA-J iij^ll . L>-jl>- OjA>- Ipl Jp 4 COlj lit t (jii ^ll i^ilJL>-Vlj 

jl 4 ^.iU-l ot gj*w UiU t OaAj JJ» <LJL» jt U^U- ot Jp U* UiuTl lili . ^''^l f^Otll Jip 
SyAAA 4il 4 IJLa j*J J 1 'vJuwall ) <it {JUl ^1 . ( llllA ^jULl ) J USj Ji UJLJ1 

4f>-jU**l I iiyj-l JU- J C eAiycdl IJLA t ol 4 CJK” Ul 4 4-*jUl 0V . yljjijj 

<JU jf- ^>ill {J^ UJiPj . 4-*Uj Ajl^J ^jC ( illiA ^-jl^l I { Ja«M ^^1 . < *1 Ua 

. t 4 Ua ^.jULI 

j$£s Jl 01 . Ul^ip {l Ip Ipl . IJLar UT l|ipi UJ> 4 OU 4 4JU Ui?- Lja^l A>-^» 



1*Xa ^ Ip yH . i iiLjfc ^yyjliM l ^yp **?LiJl by>- ^ yo V ^ UJl IJut <j ^ilj^-l ^y* 
. ®Jl y*J jl ( >iILa ^jUU i c jij jl^#l y^* <»j>Jb yAj c i La ^^l-iil i i^L 

jiUJl yi . « La ^pIjJI > J c. * ; k ?l Jii L^SJ < iJLjfc ^yt-jU-l t y* jyj ^UpS/Ij e>jykl j^ 
A-b* ti LHpJ . J>~\ ly^J Ij^jy* ^ jl t-JUaJl y»J Ll^/« ywJl >\Alj ( La ^>-IjOI | 

^jUM i £>by*j ( jy*jj f^U-lj jl^il ) f La J>-UJl i «ioly- l/H j~^L* ^LL jl 3y*L» 

cJuwajl yaftj JL>-jj Ljajl Laj . ( jl jl IfljjjjJ jl \^>S- jl l>ly g^Jl jJilj ) | iiLft 

•JLa Jj . f}b-l l^Lj Vl a] gJu ^yJl bolykL ^j-A N Ji ybj ^SjC <^iJl ^y^uJlJU . Ua ^yu 
JaaJI *u Li>- yp ^L^iJl j*i£b t»JjiPj . i La J>-Ijl)1 i ji \p y* iiLi»- ^Lil jj£j 4 JU-I 

. C La ^>4jJI ) JL aAj 4il# 


i La aJLpIjJI | iSJiJj y* y*Jba>- lij t itlU j*^Jl ^ J^-ji jVlj 

. Silil AjLa^-j < Ji«jl fju jJ—N<*i J—o;- iiHiil <AjjaJ-l oJLA jl (_£jl . ( ^La 4-jJ^jU-I ) 

* 

i ^ J AmmJI OI # ^*’’1^^ 4j \j>%+m AA+A->~ Im 1 %^ * t <2^ l^ljS>*! u^aaaJJ 

# A ^ A 

^1 frL^Vi jl y dwL>-jJl A&JUllj . Jyiilj (jylji i J*~\ jy^- 1 ^ ^ 

( o^\p I^jp 5^UJ1 ^L-»^Vl ^lyl ^jA c^-J jiVl>)UL^tc~J (juiyiJ) oJLa ^sUj 

jl (jyl^» ^ Jl Sj^li l^-*l i 4^i^il y** olijU* oli dJtAj ! 

# I 

dJ>lit cJUvsy 4^ oJLa ^JL>uI**J UJLPj . JL>-lj cJj (jj C <^*Nl iJLP ^JL U^* 

^jO-i ^ ut. i ^ai i r i ^.Sh ^ djapf u^-Ji takj. ^lySfu W 

jLo ^jly IaL-jt'I aij . ol^t aJp Liik! L ^\ < <~AyS}\ ^ly » 

i iJL^- iJ jA ^jkj jyLJj t jycJ Ol^l 0j . 0L»yJlj Ol^U QllJtJl IJLaj . IflJ L jy ^LiU 

; 4*<jJ C^jUp ^» < 1 j , »U^)b 1 AjL> jl L*J l* 4« y yt* ijjl^1? 


dJLLj yyjJ o'V — ItLj ^JaaJLj Ipily jl jj^ oi^-^l jl t U 4JL*-y c Lujai^l jj 
* * * « - 
JT yoyip ^JLj L«yfc5^ loyip ^y Jli il . 4 juIj 4-*>»P ^kli* Ljl 4^«y^>Jl OjjLiaJI 

yaw £« \.ja*l jl ^y^Jf lf-l ^ • ^1 ^/nAjj <jljj> ^ Jj^I vlJyiiJl J-^'Vl tJ-k 4>*w 

t liLs-l c Ujj i U'iLp ^ (£J> jl ^yja^J (Jp t jlj 

! Lb ^ V 


ol£Si : trb *j| jl fry JT 

jl t C^y ^ bt y"b“ . itlbl oLiLl ^ U i ^y I jt ^jkuJ ^JuT LyPi 

i ( *,..-^^11 iijlA* ) UU 4 -JLj U> jl . 5ilp dly U bljj uJJi LU> yJ b*V t Ji-py N 

N Ajjj lyl t oilil Aijj ^ | 4jiU)l t biyk JiJ j^l>J J-£-io I l ijjy 

\ V • 



jl y AiiliJl AaJLL-I <j ( 4_~*>Il| « AjJj | yiibj JslA-I 3yip _ l|5# 

( <r-^!y ) fW 4 ^ 4Jj AjiJb-l ^ ( 4ijJ\ t dj& 4 U JaLi ijy+A> aJL n£ 

. ( iJLA Aj^-jtiM ) AAjiJj j t^ U Cll AjJj (J (jO^UJl ^^OjLyJaJl 

superposition jl ^ ^4 »juA Aj 5^)I A—Lyb jj-JLjjy-iJl 

IJia ^*JL>w-i Jij. oUyi J>-lJtf yj£> US^ Ujup IjlII ULa Ui^L^» LS" jJj . principle 

^A yt$jy ^y*! jl If $ I aJU LIU t aUJ jy>. Ujlp Ijsyl I oil 
4~ U 3 £j&\ \a^ 2 j\ Uiils^ . (_£ j>-\ Aj-y ^AA^y ^Ul (^1 — ^1 U^l^l 5y£i y y-\ Jli* 

jl ^A c-5"I jS\ IjA 5jy*Al Aj.^all j^ . ^w*^- / Aj ylJL! Lw?yP L**liP 

Ji jl 4 jVl y ~T iJs- <^l jl ,jo5l j! I yup ^Uaj jl J&i £* -tUyi 

* _ ( . _ * 
vile J,1 L*-« jl y*jj U*j ) Obi^JI <j\JbJI (jj . y>s c U* ^-ja-w* 

yt^*A j* u-if' ^Jp l—Uj c-yLiil jl tiAiAi (J ^w» . w~aP ^Jp LUj ^jJjL* L^JL^-Ij {jcJuy 

Oli 4 J>Ul y~jNl ^UaJI J |f 4 j>-\ (£ 2 jj £jj £A ( j4^ ) £jj p-UJ L*JU*i . y-^\ 

jU-j^l jlS** li^UI . i'gjyJj U^Jb*^ j} JyLi i \yup L< dj&j y^l\ ^Jlj l^. tAS" 

Wjj aJl^-I ^U-jaiVb ou t jsoji ja jsS ft j.—iJi 4 if ou_ji 

^ * 

. jj jj Jji^» L^«>*-s a* ( oa^y. ) 

^ Ul . isJi lju-i jLjaju tAi i jl jU^>o jl t U^» ^aij y—^ii 

4 jjw-Jiil ^ (J 4 OjCpl lib . jjCy* Lia^J U^» 

y—sjNl ^ I ^ J!,I ^ ^l^siaiVl 4,^ jjJLP Sy£* y-^'bfi ^V-ujl (J Oij 

tlJii . aJLm^VI 3^iil (J jj^Jl jyu N^L« {j i$y 4-J 4 <Jum 3y£b JJa-j N^«uL« 

Jl jiyij jlSil AK"Li <Jp fillip J Isyry jl Uj . OlS^lT cjy^J ylSsiVl jl 

Ua >^a ^iJLc^l (3^ 4^^ 4^^ •0|. 4,3b ji^Ii ^1 l*Ji ^ LL^p Ujl^al 4^^-^ ‘-^4^ 

uUl yui ut. dj£i d\ s^. C y-^r ^ Ul Jj^ ^ U)l 4,1 UL 

<» . * * 

L y ^ J 1 ^ -*x> yi . ^J^aaLI^ 4y>««*<)! <3^4^ * 41 ^ UlIp aaJU ^^S^IaLI ol^^fL 

• ^ # 

. tw^U>yVl oJa L jflA l! yjSjyi aJ^U* C~^y5>*l . L>Lj 

4"^ t c-.<i<.«*i>*a u* ^p Sj^ii j ^p 4«'i 1 aaiL aj y>»^* am^i^ » 711^ 

. Jj >~4 vlij 4J jl 4^ y^iajj (^APlsiai 0i Uaji jJoi-J 

5^Lis» Ol^i : Jb-lj cij J OlilSL 

^^Jp 3jJi 54 - J^ Ia^A^iS^) ^jjUl 01 A^-jjJ *uJ yp y>wUJ AjUli aa*UI 0| 

yfiaj jl Jfj . A^aji- AjI 4^ j^* jtf! (J U-Li 4^^" jl <Jtf-LjaiJl j! ^.iLLllll 





? sittiiJ lilij . ^ L^JLpUj ij* JLtti^S ? Ol^J^I ^yii> kju& . J-^Vl J>0* 

• U**t U* ^ 

^yU*j iili* <ot5" Ol OKj j . w* . t iijLtCj jiuSjjZ* £jt\ JLoj 

jyUi ai lU c08* 4 (3j>^l pja*^5*" 4 iJlSil dJLfcj . (J cJ^pUaillj ^LlOI 

# * 

ci^JL^ lit* . Q lJL& »- j\ c -^- — U> j\c-^r- jJpUii j£>- Lc 1^* j£* JLoi . *jjJ-\j £*j <ij\£> 

01 <^l 4 representatives of Objects <J*~Jr\ ^ ^ 0^1 J* jUa* 08" f U^^i 1 

L^l ? OUit L*jlp iiiJWi lit* . 6J%1 ^LJl Jjlc I j£ U u-or Jtt L^ yS' 

. ^ ^-J>j~JI iU^Ml ^i£ £* otNjJl ^JLiiT 4 o't~Jl ^UVl tjjaAJ <J 4 \f jl£»ti*a 

I Jji ^aOjjyJ* S'*^ -i-Wail U^j 

^ cJy JpU; ^ 4 UjJbf (3 l^» jjp L^JU- 4 jb*jJii» Jpa; Ujjp 
* * ' 

jjJCf- 4 <J ju\j ^jA \jA Jjy j>>Nl ^jp l**tjL>-l jLsAjiiVl <^1 jbjAJ UjLPJ 4 Ifjyu j# 

. ^ttl Jai^ jl (^1 4 JJ U-i CJ8" ^Jl L-iUpjVt d)l jj) 

<A*aJl 4 0 t£jj£il SjyJJ (S ^ 4 j*^Jl dJtil^O <*—Jl lj-'j Jj»l jl -Vjl N) 

^JptiJt jv^jlii* Uvw?l Ji [ jl. 4 jjUL c J1 J& jvj <~> jyii 1 ^ 

jl iSj* 1 C^i t* J ** til pi-j a i-it>l i^Ux j*JLi jl ^4cju wttliJl iiJUj . J-^a»- (^JLll 

. u ( jr" <Ojc 


0 l t* JS^ |«Jtu tJl j*Jj 01 tOp ot Jjijt t*-UP ^pu liUi 

I ^ 0 0 

01 ti t* JT ^jP Jujj t-0* tJt*jJU> ,^1 cJutaj jl wP-Sj ? it*jiaJLI ^jP A^laJ 


Oa* 


iijJa* j jUijji iiei 

^Jal*w o! ti ^t> U JT (iy; 5ilrJ tJt*jJU>* dit^) 01 ^Jl 5-U>-^il ii^JaJl ol 

. IjJp <L>-^ia) t^OJI Jlj*0l (jtd Ojjidl jl . tiUil jN . OjJaOl 4-Jly jl ^ *&jaa 

ti^>- Uji (Jb*) ^1 JL^Jtil jl . IJj^> JU0t< <+Af £.ll ikjJaJtl yu3jj-> A^Jtoj 

jl <iJt (^-Ul ij4^l J^w L y y %^,oj jl <iti {j* 4 <0p r-j^iail Jj jI JIJ—Jl ^ 

. jaMI iJlfc (j jli (^1 ^jJl^JI 4.-JjJ Jlj**Ji ^ jiP tl^-Uji ^U*j 

AajJoJI ^Jp ^t jyiil L-f^jiaj ^OUl jJIJ~Jl d\ t y^J 4-JUail ^jp Jvp-j^jall 4^^ ^1 


( (*^^1 ) • >ly ti] tl*sJ ^l/»tfil 1*J» ^ggP ^— 01 jlONl AiP J^l^iil ( * ) 


^ vr 



0 4 f 

^Jpj . ^LaJ j! i? jt* LJjIaJjj £a S^Ip <jia AAjJaiil ^liJUl jl . Alyd 

c ^jIjU (^JJl jlJuil LI . Vjl ^ja^ll jl JsyS* LbLiy £• SMp ^bjil <3^ jI^p 
. jbj &yk+0 Ajai «L>- jj£u# ^bll Jlill (Jj . £>jsJ1 £a 5jIp jia M c jJU-l 

* * 

c J La* U j| SjJlJI dJL* ^ Jli . aaJLa SjL ^ S-L>-1j 3ji ^^ UJLaa ISjJUv? jy&> 

OljiJl «jjfc ^ bAP ^ SjILI dJU ^4 Awja? OA>-l jJ uJjl ^aj IJl*j . SJj>-Ij apL* (£jLw 
( C-J^1aJ I -bj j>*Nl ^JuaJI 1*1 . aJLp jS" b ^Jp ^jll ^ja ApL- Jjy ^JJiw- .iJUll IJl* cJuflj jli 
^ apL- -Uj c jj>a** 3A>-ljJl SjJOl jl ^Ju Ujfcj . Jau*M Ja-*jJl <J \^>\^a JS*" Oj-Jb^li 4j1^i 
. (jvijL*w» ,jiJ^L>-b Libj t Li 0 j& jl L^j UU- Jp <u-L- LI c 

Sjta jJLii 4j aJL- ^J-s^aj JjjJU«aJl <J Siyill SjJJI ^ jiL^Jl ^Jfl jl LjJUj jj-^w 

j ^ ^ ^ ^ ^ j - f f 

c*««j jU3l lb* j|. tjjJ jua!I t *!>bb ^L- jIp a> ^Uxj Ijyw* Ia>- j+~Sj jl lSjlp I^La ^a i-Jb 
I ' ■*., <a j Li UT LI jj.^a> jNlj . SjJlJ! ^y*«drl jjJL^ A^ii- (jj L i. /al l ^ C/^" 

. ( juSjjtt j jl t tlij^l ^a jJLpI ) L* IaLjw?j bli (^jJJ V <la* (JjJLuoll 

? <CUa 4jai ^1 O- <^2i ? (jjJLUoil <J JL>*JU- bL* c SJj>-Ij AP-La JjJLaj Ujialil bli 

<*Ip v-«^" ^jA CJl C—bl — CJ^ I J^d viiJl^jA 0[ ? jr**. ^jA 

. iiJLp iU:> W 4 ^yhj iJaJtll ^ < Ji z>~a ySl\ (iJjl . <Ui)t JL*lJb Olj 0^ 

i>wJ c)l . obi-1 O^Jj O^il i>wJ : iiaiJl siJLc ^ jb^of t)U>wJ (jjJ;.^all LtJJ jjy> 
V\f>-1 3 a>-1j apLa g.Lai.il jjij . 3Li-1 6w ^jjl jjyc lA\f>-l ibj^ 0^11 

, ^j.A ‘ .., <af l ^ jCOfc w iJl 

CL ( (_j\L#p b 9 *■**—*1 <3^"* a»^c5^*Xm,^ ^ AJw* aJa# c«^L>s^ > *I 

- • t 

iJb- Ja^soiL l|-*l . <Uja \-fcjjt ijlj*’ L“ <La31 AjJ^j JLa^a jJLaaJI -A>-1 . (jj. U ^ l l £*s» Jaz3 

A-# L^a>- 1 ; ^ s'* -LjLS^ y*,l-l-^ |^il ^ ^iy«Jlp ^JIaJI aJL- 1^1 . a«« ^ >i-J>J1 ^ Lu< 1 ^a 

tJliJUb cLU ^ C-ijJl tilii (iJjl . tjt^~ CLlj o <La 31 A-i ^>*Nlj c JLa^a cJtj <->■ aJoJ^I 

Jl * <jjJL«a3l (J OjJDlj AjaiJl ,j\j v^J>- JpU; l-i> d>-A>- JLil . tJL* Ul 

lLJIj -L>-1j Ip y~* LLI . (jbJwVl ^^1>- -Aj c _ aL> 4 ^Jpbisil 

! L 

|i Ipj Liilp 4 Li^bJl o«Lk jL-AxlNl A_Jii- ? <3jL;.^all ^ia7 LJLp <L>J^ liL 
jl jji aJxaJI JVA 2 A L-bl jJA Jjij ^Jp C^V*A?1 4 ^J1 LJLibLA 4 <jj X*./a\ \ 

Ajl <la>-^ilj ^jU- 1 ^ o-i* L^j-A>- ^aS" £y*y, <-3yu V L-bli 4 JjJU^il 

AjL^L AjI Jbrjj V il . la ».«■.; ^5lj u3LL^"1j 4 3JbJL^*l tbjtiJl ^1 JL>w*Ij 4 LiSi jl ^jA ^J 

oLp L 1 J> j| . ob| LJLob JjJLWaJl jl ^414? L-lii AiyiA j| ^ AjaiJl aJI^ J^LLl Aw>bj 



A j* "*^» 0*.*^-^ o\jAA\ 



•^a\ i\i «i\ vW>\ iii isi^i ^ ij,, v* 

. \ jAip % ^ V-4*\ .Vi-\ 



, <w> A^ai '• f. 


‘4ai Jory '. yl^SN £ 


4jl 'i/i ^ .ja z . w U JS”* uw^ll c)l ^ ^jp^)L i . ( <JL>| OjIaX 9 <Lj£ joZjjit 


jy* ^ ^ * j* Uilii J'jL* Jl 

^ U jl. *^oj bj U-p t 1 UJl . t)l£*Vl jXa> 5^1j 4j J)*> V : <1)\~£ 

? LL>- £)j^jj+* W ^j£- • U-L-l Ijj^ OLiJI Ujb 

# # # 

4 ^ V-b C (J Jbfyi J^ij . 4-i WL* jjJlil OK"" Uy 

* V 1 

^il£)t <J jLu*j . <_£^1 iiLjb Ujj . iijJL- <J 

Ol • AjCJUiil ^ . 1 <«I->|£""1^ ^. w> <^ilj\_MMjftill 0-L& ^JS”'” ***j\j\ *»jc1I 

•IjU l j »«> L wIi>iJ 1 


N V o 


















J /» Jill 




ut 


i)U JjSO v Ji 

.«(iwi ii» ^ i.js> yT i 

4 y^t *5l c j«-JI ii€ U 0 

. jJa^u ^ j)l ji£l) uupj 


Lohan A. Wheeler 



J* SjyiJl X>-ji 4 V>j^-\ jfc t J-yy 4 ^ X>A ^ 

# t 

. JIp Aj^~! yi 1 <1)1 4 La>- . | ! Oyll yl il-bi*-Nl -by ! 4j j^-\ ,laj) : <l)yjy*Jl * SJOJb^ 

p-£l>o U \xJm jl yiy jl -by UiT L-JI . <JL« ®L>- ^ LJLI ^-uSsJ <1)L*^U i^Xail Jj^Ui 

Y 4 P<^* 4 (jbU3l y*Jl L* j*Japl Pgj^ yP <l*>w UiS^ L-Jl ? L* 

iyc AJL»>* ^lyP yP 4 A*4>- oNy>*JU yp jy*4y*^jl OjiljjyiJl >%+* <1)1 ij <1)^1 iijP V 

Ja Y^i>- ^UaJ Jutjj Ja . jy)l\ oIJIp Lb t iLpy^U UjJI Jl y*-JI Lby* Vy^' *t0s4^ 
Y A^aii\ ijjaj ilJLjl^* <1 )Ij lyJli y>- y>- Jp 4 <l)jjjj Jj.5y 4 «Uj-L^j yLiojI <1)IT 
J>-l <l)lyp iili-b ^>-y )f — yA Ja Y I 4iJL>- | y — o 4 ^-Ul *^iJl dUi yA Li 4 Ua>- Jp ly£* 
Y 4^jb ^ J>yf c o/i J>yf — \ y> 4 iiyJ-l : fLLy Jwjj s-j£ 

<JaJ> ^i*j |I bl £*ljJ 1 y . 4 ^j«b -b*~l V ! > ^ 1 O ^Ip Jly>- <_£>■ d& <1)1 ybj 

I 4j 4> | Cx)^ d«AP ^Jtiliil JpImJ jjp LmA^j >Alj . yy«^ ^OiJ Jly—Jl 

<j-LjL| ylAJ c£y~- jb*w (l 4 Aply y* 1^ L £* . t -bu \y 4j*)Ljy 4 fy *L«p 4 jJ ai U^-5.1 

Aiyjie 4 i)l-bT <^aU! r yUJI Jp ^1 jJjISL- jJ^ SflAJJl j^\ J^T \j\f ^JJI ^>*31 y 

. J.Bell J-i Oy*- cU- 0l Jl; 4 bjyJi 

* « # 

. y-U^wrj ^.u ctjUNl jT^* ^ J^P L5\iy> J*j Jy;- 01T 

* ^JX>J Jy*- • V!>^ p\ij^ ^ i)j3 

Jf ^yj Jri <y^ OaJ . j . o . f 9jiJ j* UU -bu dl3ij 

4 4 4^3 . ^J —^aH j I p U ^ 4^*^" ^ jy>W.l ) 

• ^ ( * ) Jj £ ^ ^ o4j • 4 ^- ^ ^ 

. 4j ySJl l; ; w. : ? U y» <y^* yfc 4 UiS^ U ^P-b jl Lip iL^ ^Joi ^yp 4 4-i>- iiaJL- yP Lt^ jl 
W - ^ iij^l y* Jjl ijl—Uj 

. -X>“lj C-Aj 4^ J<5^t jl yJjLw* iiJLL^j 0l y)j 


f»w> ^ 

^5 4 bljj y* S-Ui-iJ < i »*jii A->yJkl 4 VioWN 5yi] O-Uli LjUP 

j*J*\ C~£~ Lia^t lily . <L>»x«il ^jJ c)!^ Liajl lili . ^J-^p uyl^iibsl ^L^l 4 Cs yLS 


( 4iji^l ouiu LL{ C)t jy~x. ^ y> by i-tyJI ( * ) 


\ VV 



^Jp ^y lCj , ^ UJl Ujb <J U^4 IjL-i ^JL>- ^ Jl> ci-i^ . jjVjI ^Ua*) Jjc* 
. 4jaiJi ^^>-1 (J^«i <JiP J^~ . |i bdl *Ua>-l £cj>w>I Jl ^*JU- J£" . jQsy~JJ 

4»i1 4*1oi-S”* i—*_^ pI <1)1 ^jl i ^Jp_j!xJl ^ l-^A ci ^*^“1 ^UaJI ^jP . jJJh <J“*^ <Jljl L*j 
<^jl ) cJ^pl Jl Jbjl c b t e-j^pl Jl Jbjl I . ^U)l jL-j\l 3jJ>“ t £jil N . 4J^j»- J*- 

\j}jprj Ujlp U5" UjJi IJlfc Jl . ^*)L«-JI aJjz Al I & l*^A t < ( <jjll 

, JjU* JiP; Ob objl^" 

j* ^ bJl < ^ji i Jl c~Up JiJ . ^bjji ( j—?-Nl Uj ) ^joNlj « Ul» 4^-1 bui J Jl 
y~, (j t C~£ . ^>-Nl <J L^-X>-l Jji Jj*iilj >^..~ J I i 3-X>- aJIj^-I J*^>- 

jc M C Ua^4j £-*aJl 4-*J C-£" . (J* <3 -V ^ J £ Jl c ^ l*Jl ^Uau j£ ^^LiJl 

• ^Ua-Jl 4-*J — ^dp I«Aaj — t y^Jlj 

£*sp?l+!} i Lusj-U- J-iLw ^^-*11 ^•*>Lj>-I C-j^ y al 

\jfj ^ I-La^ . ^1>- 4 *Srj*p^S 4d.jd.4 ~I Jl , 4 j 8*A^-I Ip C jJ^UlLl^ • ..««.ll ^1 l*J C ^ 

* * * * 

Ljj>>- . O JaJL*«w ilxJ j'Vl (J^aju dU 1- 

Jl ? li**il>“l <a!sa 7 ^>-1 jl U- :yf t ^>-1 U-U- ^ J ^1 ? 5x^-1 4j5JLi*l 4*iliJl 



> YA 



fljj g\i *;! US' g;jjl yU f lkJ> Jf. iili «. jJbJLI iUj I Jj/Jl dJJi y. JU-I 

. SLkl a^>-Ij c LIS"" IjUp yi^yo L'LiJ ^Jl aJLa^-I 

ji£" i^LlI -Uj JjVl jyiil 5 jI^* Jluj . Ijjf JLju yj JU* U)*^» < Jk ^yiiM ^IkJI <^1 LxUaJ jl 
4 jL> ( Jp <y> ^ AIaj-U*? £* i’JCj ^»y Ob jllT Ujj . ^UaJl ^ Jfrl~* ^jJJifC^Vl jjy>* 

<JL>~ bli . frill (j A*«*y^All (Jly* aIap (3 i^*^| 

aJj4P j _5 i-Jj-jajl A*-S»Vl jUw* ^v*j ^ ^ l y <Py%£ £-J&jA (j k «< /aH jj frill <i*£- yA LoU frill ^ ^jjjjj X*0 
Uj^ \* H--* AjjyJaJ 1 4 a*£»VI 4 ^ XjdSA^ ^ 1*31 j| * jy*3l ly«*<* bljaj \ A 

• J! yl£*iVl ^ Jijb J*ai\ 

. -Uaiill \jjj*jajj ijJu^ ^kJL J-jj P. Fermat by ^ jiS"" ^U aju~>*j ^i!l J^uj 

# i ^ ^ i 

Ja-^j frjjAl yA jl (, frljll y* aJI lolS ^l>-jJl £*k~* Jj^ UJUP JJsaj fryiM jl l$[/ 

. yLxil i\a llyo jjlp ^JJlyJl <y^ ^y*l < 1)1 k>-V Ji L* j^. j>-\ 

jl . cyljA-l JL*-j jl <*1~J Uj . frill ij aJj >0 (_£j0 fr^-iaJ! t-iljaAil y- by JfrL-J JUaj 

^ | ^ 4 # 

(31 A*y* y c->U jjj li*j J^JaJl yail jll£ fryiail 0 [ . Uajl Jyr^j jji ‘ Ijlyall* fryiail 

A-!yiaJl A**Z>')}\ A^y- <jl Jw l-X^kj . 8 J?L-»jl y* Oli-k 8 Jj> <3j&. < 1)1 A-ifr- ^J t uy^l 
fr^i y» -J Ij . \f^AA ^ yA Jy^ll y*j}\ ^ li>js^ <jl J-^aJ ^Jl 

* , < « # 

^Ijj (_j LL» ^XaSj c Jnjyj> < 1 ) 1 ^-t cjK"" L^yb y^awJl 

« * t s * 

. OUU- 4j (^y 01 ^l]ai*-l U- 1 ^X> ( IjjX«J|Lj ) kUy ^LsA» j£ »iJii ( JJ 0 ^ . i^L- 

? a>I t JtL^s Ia>- IJ U <aiiL> fryiail • frykl U>»a* y-Nl y 0 ^" Uj 

<J ^Jl iJllil SylaiU <1)1 4 aJ(J Ui^" 4 fryJaJl p-laj ^-A-5" 4 y-T j^jCj 4 ^\ 

1 frUNl 

4 ^yNl jfc** juw frylaJl <1)1 j y&*l 0& . AJ^L-I 8 J& yfi’ fryiil ^1 yjy 8 CjK^ 

^ 4 Ufrljj ^Jl jk AiwJ ^ 4yy iy JT jl 

Olk^ y iiiy Ayy <y JT jl jyLo jlT . I-U y yS^! ^y jlT yJoy y£S . 8y->«Jl 
1 Jtue£ A>-^ll 8yb -ky jJp l^AT i-frja^x* fry-u*3l 1^ yC 4 ^^-Llj e-iNNlj -W 4 8yJw> 

4,i. « .., ^ A>-4 «*«A>^jl *SfjAA (3 A>y^ 4 4 i 4 *i jJLs^J QL^aJl IAa 

* * * , 

. l^JaP Ia 4 LftS" l^*\ c jajlj £~ 4 «y\ 1^>J 4 y—J V 

jl^il IjM yy-J <i>W? <1)L^JJ aJLLs<» Oli -Oyb A^y jJ-^y A>-y? jl 

oU'ifl ^ VI 4 Ukyy Lj 4 l^b. y jyw V 1+lT oUyaJI >U jS3 . jbjJlj 

J^vJLj OlyA»Vl olk*>Li^l <S/^\ 0 UU 7 VI ^ U 1 . A_^Jrl _k^- ^JyjJl 

w<\ 




4 . ^ # I 4 

01 c ^h^a^I jLwJkl J^ia Jp Ol Jp cjl • ^l^.iup 

. Jaii ^U'Vl Jl : | £*—j I 

yjji (J ^>- a>- jil ftLj J «*A* <uijJ? cJlj L*j c aJL>- y*jy* jl2J 

^^ A»w* pJx Ol Ajp ^j*wJ tj»/a.\\ Ol . Aj^^jI^SjA aI*>- _ 3j y-^3 yA li lj . f.j*ja}\ ^vLkj 

J"ijj . \^*j U y^ail ^ 'Uo* Jl ajo ^ c-jUJlU <^Ul J JaJl J£" y * J Ui» w a)^ . ^jj S a^j 

jL«ii J>o axJ aJI . A*-lsll oIaU-^1 JT (J oljL-ll ^^Jbj oUty» JL-jLj slAii 

* * * * 

oU-jil 3y^J (J gfjazi <S oIjLJlI Ul c a*~x f.UlJ ^ L*j 

. ^ > Jp V^jj 

- tiAii j\P jlT jJ A*V . AJ*-jA frj-^aJl Oj^J Ol JL?f A^ . A 3^ 

<>j^l J l^p-Ljl ^1 0^1* jl^*l cJ^ clJUbr ? a$JJL*- Ol £-iai*~j c-a-S"" — lx*- ol c —^ 
* * * 

. \juJ>* OI^j^a c-a • w ^fT *! -La! . ^Ip ajs^^L ^>»jj yikjjb wL*j (^1 c ^ ^ i * fW jJl 

^ 4 ' . It 

j )j\i Lxl c jLUl olj£j c-j y^ail 0^x5*" c AjJdUiill O^^-xirl 01 0 \^jIa JLiaJ 

j\jJl\ jJ6 ^J\ t action Jwilt dU-jr - U j> IJla Ol <jw Jij . U d..j>- ^ yw?l jL~* 

^ j£ JaaJI y ^*>w) iJp t Jpix wl»*^ ( XUx (^AJl 

^JmII < Jj^ jL-II ji U3i iJ lLAL—j Aj-Liiii\ o\ c ^A-l 0i ^ 

$.Lil j| . ^Jaa Jil <J>j*4lj ^ olili> ,jy jjl^i aJ^ c a£ ^>- V*s^ a^I 'b/j . Ij^a-^»! 

jiL ^fi a^i^ji uiiaJij a^>i oiui ^ oi>ii j*J Vj y* c Uuai kju- diL-j ft iyji 

jOi 

oV^-^r^ i yju •. o\^N> 



u- 


* * • « 
i (j L»J ^aiVl Uy 4 ^£jOaJI jL—ll 0^ 

« * 

<^A Ol Otili . WJai £ri Ol . i-iiM pJaOl jl~** IglS* A-Jaj 4 jc£jA Oi^y 

I ^ 

. «w<*j-^ 4 a / jl OS' 4 ci) ^UaJI 
« « 4 

Oljy* y frliJb ^Jrd> Ol iSy** i^IAp V* . <U-—o 4 JL*p i-j\jjr^i AAjA>- ol 

<lU!l OS' Nlj 4 L-b ii^oj 01 ^ jt ii^vi ^ 4 ft Ojly cj pUVl COS' bi ut. U1=*W1 

aT <iui oi ? o^ji ^i j*, ? i-iiM pjiji Jp oil u> Ja . o>Jri jr i u>jf i 

^lU- {JjyLill L»Jl 01 t cA-JL^jj . JbU 0^£ d-Ui OS' olj t ^^l—sosal <*-->j I 

. OjljS* U- 4 <^La£l 

,jOly 01 JUj ]^ il c uyly ^ SjOJU j*Japl IAa ^jk^JS\ < J*iJl 1-V ^ C&J AiJ 
£• Jc.L.»:> juJjjf b^Jj . IjlLI ijjb ^1 4 L»Gc <j>y^l 4 ^Ja^- 4 y ^ JaJtl l^ 

: Ot»li 

l»JLp 4 -pN £^*»J Jj*a!lIj V r^ l l ^ JT OJ ...? <i Jo ^y-A-l JL£ 

* * f * 0 

ijjLjil ^IjLll ^y-A-l ( ^*i<J I ^Ja . Ij^*3 ( J ^ «i <gj (^-iJl ^ilLw Ol ^y*Al Ol <J^i> 

? jiS^l J*i (Jp i N fl t eJS' ol pl*-J 

£ol£ Uj-p ? dib ^ l a: .~; Jjbj ? UaiLl oljl—ll iljJL- Jp <^0aJl ljjy^-1 bl lit* 

^ <i>>ljjj (^OaJl eiUiAJl ^1 t diffraction jlaUj p^OaJl 

: Ot»li J^5 j Laj . bcUaJl (^OaJl ^p JLO 01 dJJi J^P 

JLP i l^ir oljUil jLs>- 1 ^Jp oUyyJl SjJLi Jja-J U JdjWl (Jp J^-l>*“ U.UP 

* . jJuLw <^1 iiyw ,jp e^b 

- * £ * * 
ol^s' 4 ij^U)l ol^w-jrl OlOUl bU 1^0> 1c—*3^ Jj^si Ol b^P jO-i Oj 

: 0\^jli j^x^j Llaj ? v.^^Jall 

P g . / £ 

OljL-ll JT Uajl ^ OaJii ( ^>wa)l J;^iaJl N ^*i-Al Ol Ja 

4—io IsO* ] 4 <0p frL-M 4^ bw>J b| <»1 ^Jaj ? <L^0>1 ^y>-Nl 

kiJLjl^L-* O^ly *ijij L* IJA . JbOaJb i^J3^ ^J^ij <»l jA <1^ IJLa ^ <wm3>uJI ,,,[ <1«uj U 

, ,^« 

i^JoJ *; kLwu ol . f^« ( dl S*' j^aZj olll ol t]a Z *m > 4 _^^’l 4 b*^| 

^JxaJ ^ l^b 4 aaJL* 4 i^-«Qj ^>>Ijj li> 4 y» mJ olj iib^ bb -jA c^UjJl Sjlil l^^L«*> ^il A^w« ; JaII 

. <^-llll o-jlill 0^Joil JT dJbw UJl Ol . frj-iaJl Ol>y 

4 <U^Jj oljL-il Ol . o^UJ ^jalll 4 J 0 I ^)apl cJut>i^o Ol (J ^JaIj Ot»li OS' 
d jJ>\>- ijA 4 kiXLw ^,-Jrl OJ . <^ji ^jlj t,3 J 4 olj oljL-il Lc 



H.Everett ju #*1 lJL£j5"^1 1 -La £>w jl5j . aaUI <>-jz&a Ujl£ ^Jl <3yaJl JS” 4 aJLau-a yi 

JaaJI JdjJaJi 4 JijJaJt l~i . ^&1 <£)ly ^ UJl 1JL* OlO <$/> <jJ& Jp 

sum over <3y^l y>l& »3^ J^UsJI oNyU* -uLiJ 01 4 yw»Nl 

* 

. i~»yS ^ly JT y Oti^ a>-LLI «the paths 

. u>- i>j u^ijlxU 4 ow>i y 4 oijLAi jy u *>1. uu utr 


*3jUU j^L^t ob 4 JLaau Oyj : J-j ibjiii 

* « 

£.c3.XiJ yj£^“l>- 01 . 4-~^J {f^ly- - *—1^ 0y*£j OjiU; 4 1*0^1 j*-A 4 . jJO O^liJ^All 

01 jOj . y*-l yl gfl y- cidz£ N o^U—Jl 4a *M){*>% 

y, J # 1 

Ci i *«J Ay*^» a J 1 (,lj jyljl 0| • «Aaj^ Ol*^l ,^y^«/3 AjCJLaII ^«l «Ui ! M JT c-^ yL-Nl 
3^U*Il y?jj f.lj jJ oLi^-i £A lyiJbJl ^iJl 0jyjJli .. 4 j£ y^s» Vj < U y « o C .»« m 1 . I <i J Ltl | 

u *-Ui *1 jp gfl r oii V ^1 dio^L- oi ^ ^ 1 >>VI Jfill Jp y jr ui OL^Sfi ^ y 

. ^1 UJ1 1-Ufc ej A-*-^ 

# 

-1-0 4pLi\j 4 c-i-^^l 4 ^li*j5 V 4 4 *JIj jyiil ^aIaLI y^fT 4 4 j«XJLaiI1 f\j_j^jS\ ^aL-AA Ol 

iu>> ^ \js~ o^uyi ^ui x+**gj ^ bi ly^xJ 4 <ujij aJl^ aj y^j jl^- jui . Lpip-j aj^ iiii oiijjui* 

0 

js- ^s- C—'is^ ii| (jy* Oi*** jj^a 4^jJi i oyyu 

4jIa.I1 (3 S^jjw* Oy* li^ ^ 4 ^-^ill jIaJ^I ^pAP oLiU^ -jjA (Jl^»«» 4J^ ? diyJ 

. Lji U 0| 4 j*-aJ i LaJj jJLj c-»yJrl Ol . I ? IA O^i y^i 4 l^jy A.*—J OL—J| iiLa 

yp 4 iJufc. -b^jj ^ y JUtf>iyi jl>-j c.y- 4 4jjU1 3 yi-iJi 4-j^aJi ^ijA^ftT 4 1^>- -y^y Oyyiiij 

# 

. 4jJLI a iII fi.L jyiib JuiSjv CjT lil c-^l^rl y^ 4 yj^l 

ys^j i^>yi yi yu oyyii 01 • <3*!y ^ 

4 # 

O-i-A y»Aj yp 4 4j^L> 1« 4 O^-jljjyflJl t j&r 1 I -iil . ]r2AJ dl^l L»AiP 

yi^« £*y t Ol y 4 4 ] y^ y^ gfjlil c->L[jVl Ijl* cyw 401/^1 

^ Ip -b-jj 4il c-J* . Ijy^’ ole - ^ ajc - ioy - (_/*y c— jLJjVi 1jl<* Ol c--* o^J * 

aJu LaJI OjJ-i y y>-JLJ Ujlp c-LOVl aJL3>- -l—«0j 4 Ja^-l cj—J 4 lo>Jj 

^vj V 4-^j^-^Jl frL^yilj . ^4>- 41«^ ^ Ip Jb^jj Ui'Oj UjLjj 4j jA-iJ V U ,. AjUt^l^l 

? ^J1 aJLp A ; : > w ^y-pl ^UaJ -bpy Ol < j^£ y^i . ^Li a-Lp* yT y 1jy U Ol 

ijy^ii ^yjJi c3siy a jy- jjii ^ ok^ . oiu.% 0 ^ 3-1 yiy y ^ -op ji^#i dii? cji^ Uj 
aJ^U* aj15^ jaj . 4-asU oNycdl 0 ->*Jl J iy»-iJj ^aLL* aI| J jjUJLj! 








ur 


(3yiM jjv Jl fy ^Uai**l dJLjl^Al Ji>- J JfcUUJl ejjJU Jl y\ yt-\ J^JLj 

oVil_*i) J $jAa a>- J-^Lw JyiJI IJu oij . jo 

. quantum potential Oy&l 

y*- J** I Ji& ***ij^i ^jJ^sil ^-Jrl J J*4 j J y+£S\ !•!> JIS*" 

4.<Jl«j JlS*" 4j^|jJl 4 «Xa • lf“Ua*|_j ^*»Jrl 4^^>> ^y**’’ Jp JIJLa Jl5"" . y*’^ iSy 

tiiJi ^p JIS^ Jy*^ll • Vj^ J* ^:r 3 jL-«* J .a!** J#uj Ujlp JUiJl 0^*^Jl 

- Ij^a>" dJJi (j^d ^ • j<v**^*^ 4>-lsll iJl^ll £*ljll ^ jlf* ^•^P y***- * L^l 

4-JI.3yiJl «Aa jjjni Jl LJLp JK*" . Jb^i JL>-lj jL->j Jia* JL>-lj 

. jJbdl vV ^1 £>»>» dAU J0 >jH\ ^1 ^jjl £*jA Ja^aJl (JUi^f LiSf 
^>w» yp I JIT ^ Jl u ^\ V. Fock iiy j£»^» —Iill oi p-Pjj 

. 4-^yill oi> ^L"l jAi**l U Jlpy-* • £-£• J^-i*J 4 pU1j ^y U>- JL>-i Jil£ ^ c I Li^JU 

. jjiJ ^UJLjl Oii 1*1* Jl£* ^JJl <J*ii-l 1>-I Jl <klJL3jt Jli* qa Jl^* 


^Jl 4jl?v)! J y wJj^ AjuA 1 4A**llJl djJbil 4 \ ^ 6 Y / j L o * ) U^" 

4 ^LTjVl l-L* J ^IbJLjl ^jA 4 j 1 j ^y ^>y . lyl^l J^I—j y 4a^L>- (J OJlibi 

• jy> V*^ j/t y*^l*4 -b>-t 4 L.Rosenfeld -^jjt; 


^ <*♦> AjjJdj y Jl ^ ) 4-— L-Vl c-jL7jVI Iju* oU^lyii OU JjJ5j ^ OiS^ 

JJ iJU jl ^ <Sjt iiJii Jjij . i£y~~A j iiJb- ^>-j 4JlSC*i ^4 ^jUi; ( 4 j^J aj 

jjp Jlj 4 4jUj \f ^lUJl Olj <r~£ Otf" t^ 4 -diijjj . 4iLjt^l J^w-J 

^So U Jl . L|^*oaJ ^ Jl 4-^i . Ljjls^i ‘ S^jss-y* CJK’" J^ 4 4-iii-l oV^«ill 

^JLP ^1 4 4-U<Jl 4 j jllC 4^jjl JU£li dlii J* UUail J6 i ^j43^ i^y~»A (J 4jLa>* 

^jj 4 ^lUJl J^pLj Jl ^.Jq:.w V . i$y*0jA 4jLfcP 4 jI ^ 4-*\^J ^ ^L*uJl 

, dJ^y jj\>* 4 JtfjJL) Ul 


lai^J Jl lulp Jl jJLj -ii jjJLP 4 oUj la jyu Jl Jji ^1 ^jdlw J| ^jjf3«»»*«.> ^ I3| 

fJi JLil . i-jsruJl y> J y>r 4jajJl «Jl* JLp . 4jjlb Jl JjJb ^y*ry* Jl 3 

^L*! (J jjupl^Jl j£\tjA\ kiitljl U»-V <ip ^Jj^fcjll 4*iiM oN^alll jwuJl Jl y llfc^ ^J-J 

Jl . ypii l£ ly*l ^UkJl ^ja £y ^ ji~-i Jl Jr~*> jr^J <3^1? ‘U-AflJJ 

H>-llJ ^Jfllll oJL* Jl , ljL>“ 4 -jJ p lajfib 4 <^lj Cm«> 4 ~^>“y jl 4*4*4^M Ol^—Jr-I 

. ol-^l »« fjjl U 

^ UJl |<w*A y* 4 ^ <^lj 4 4i^-iil v.Ji Jl ? ^ Uil O yb\ i ^jijl «JLa UU»J pflij^ 

J-^UJI -iaill Jl Jdl ^Jr*y ^ dXj^^A Jlj 4 SyS>jAj -W?lj Jj U,L=pl 



^ib jl 1^10 ja oIjjaiLI ^ y^y A-*ly 01 J-j j**Z* Jij . ^ x*Pj> m ^ U1 JjiNj 
*JuAii\ I Ajlyp ^JJI AjbT 3 A~*J>- frbjyiil ^jP Ojy A-T bC by i* -Ul . tyaJl 

jj jjXS' . AyiiM Cj\ j*aJLI Jy- c ^ \ o Y ^lp l fj> 5 \j* *b> OKj c tiaN-ga^Nj y^Ji 3 Ouj|a^\ 
Ua>- c»**J ^ \ ^ 11 f Ip C-yT ^Jl aJUU o JLa t Ai jJ-l c.b jybl Abf 3 ®*ljT O' 

. > ^ 1 *1 fW J Ml c ^ibJl A-Sjjl 

Oyf* ^*^Ul ^jabyll ^jJl AjC*bail A«,.,^b J>\ ^jObljiJl O' ^ AjI^ ^jP ^btil dJlA 3 jS- <Aa) 

( ^1 dJLJ^r- £* jii? N IrV iffisU oVjydl 01 Jp £? <yi)l ) Neumann Obey 0y 

b^w jjJ3 olf~3r» <**>- OljyO AjjjaJ 3 < J S # • l~^ 4>jl—C-jfef 

. 3j^ Sj-iJ! £t?lzi yaibJ aJIj <Jli* AjIsT (J OlT t tiJlLj AiJUl* cyfC* OlT Os** 4 jlJiiVl 
I < J*^ ajI ^b c-iy <yUI y oiiil 3 jJi .Jl y£ j . u t ObfcjJ uwaAiiI oVy Jj OlT 

OI^J Jf tUapI Jp Sj^U ^.p « y->y I y>- ^ A^J* (X b)l Jp j*j> ^ 

. iJUu>-Nl 

. jjJa £jj* 3 t J13-I 3 t ^a*0ja a^JT y aJIaII o-La ^ AjjlaJl ^bui» 0K^ 

# * « 
bpwjl . biL^ *^>- • C%** £fy Jjba c.^ js*^l 

* > # ^ 
bwy c Sjj^LaJI ^ oIpIaaII iiliXj libo jbjut>Nl ULa 0^ . ola.,^ 1' lyiJU U3U L^ljy 

• ^ / # ^ 
bfi5^j t a^L JI *Ai Jijlyjl OK" * ^»b»l Ua ( UiP- ) 

. 3jj^jU ^jSy <U*^I <iujb JaJb < jJbc7 Jy^jJl c^-b LiL*JLll <JU- COl^ t JL^Ij jj* 4 bibjf - 

f 4 • # 

. jbtojt l l ^p A^bJl 3jb»«ib-| (^1 bkyiJiA^ O' ^ lyw»j 

c*»IO' . ^jbJI <3 <*yj^~’ c-jK^ ^Jl <3 yy ^ 01 

^ f g, g £ f 

j>-\ 0l^* 3 bLJ. O' -A4 b* ly* <^l j-p . bta *}ja*a j&> 5-«->^**^il O'jja^I O' 

# ^ *»■***■* 
jjjtiJLjjl Jajly ^—b lAbiy gjil Oljiilll O' t C^y - ' OUi_>o t <^l . Ijji 

ibu 3 b*j o' i^bi» ^ ^)i ^a Jai# yiUli ji^*i 3 yy ^ v*^-i oi ^*sLi o' 3 ^ oUy owj 

J* j*e£j i-A>- o'jUi* or lil c y-l jn-as* c 4^1 . j*^il lii-JlT-* oby y^jbeJ JL^JJ 

# 1 ^ . 

1^1*5* O' ? j^p l|3 ^mj lib*j . bli aJj^p -L^s >JS aJlU ^vJlii Lk 0 c Jyjo* 3^-io 

. <u-4^-l JjlJc>- J Jju O' 

Jr O' ^ Vw^ll A-isbl oljU^I 0^ : Jsi Ajjiaj 3 B *j^rl J-^ai 0^'j 

0y^^ blT bj| . ^a Lia ^LiaII a-^LTJIj . 4^1 ya>"Nl |*_rjl iiJLiLT-^ obj*> 

Jaii J--3' b)l bjjji- ObUo^-Nl O' . 4-J^Jl f Jju> (^}Ufl>-l ji \p 3 ( - ^ , ^ , ^ bj| . obUa>-Vb 

01 ^)l ap^J l ^jp bj\ie- ^il Liajl ^aj . ^ jS.S' ^jA Jil O'j i ai^» Cj*~* 0j-l*-Ai 



iJultfj 0*3 4 Oi 4 Ol*Ni ^ J& ^ SjLvJl SaLi ^ UjjUfcJ V 

. ^mJI y\ £)jjjji)c&\ o*AaLJmj Oi UJ ^ U |f^l>o If^l v^>Lw*li!l^ oi—^-1 

t^yy^ OK"” ^y* t 3 * «)i ^jil Oyjj^ii Oi Ui ^u*< v—»*lfri • l £3> ~ s ^l 1 0| 

#11 f 

O^p-adl c (^aUJ! Oy^aiil ( Jp J^XJ ^il OkUo>-Nl OU l^JU jl Olji ji ^ji O 
01 (jyl* ( J f nA 0K^ ji lijJLi \~A KJUkiJi UJ5^ Ul* <»*-rJljj . 4 J y*a>- £*y> 

. L?Ud>-i 4 jjJL>- ^>^1* aKj>L£» 4^jJt 

y* . OjjjiUJi ^ Oj-S^jsVVi <ajIi> U Ajyd jw>*i5l ^ ji^oJI Nielsen (jr*^ fU*» 'te* *i>- 
^Ul OV ? till . Oj-£ojV^i U lyyu 01 Oji*^M ^Jdi.w ^jjjilJ jlf^ c-iH jtS"t o& 
30^*lll Olj^bJl Jjk ^Jp j^tOs? (J 0ja^£^*i l^lJjjjjaii j ^ -U* Oi —***** y* c_-i|y jj^OJl 

LjL**w* Lm 5JU ^ i SvUuJl ^l>Nl > Jp <i3jl' olijjjiUl aJLP OK" iali . ^*1 . L^Os^pj 

. ^U^Jl oJUa ^Jp ii3j* 5Ji»*si.l obVjJl oUjjjaIj jr ^ 7.70 Oi 0y*i^i> OU 4 *£»*. ; -* 

i 0 * 31 * 3 ^ 4 ^ 9 £\jy. ij-Ui-io Oi U^fc- \jjji (^i 4 y»U 01 jj> i~*Ji 33^ ^ S~* £r*^3 

i y /.70 U>lJL[ oi {£ ij^- J^Vi Oi • I S^V-a—Ji l o* PBS 4^*»£jl 
Jf- *}Ll> \i\ji£\ u^yW oi tjJU> ^ 0U « 4 U! > £\jy v^-iji 

. ju^N! jlJii 


l^l>- ^jl iLs^ij^iNi 3 j+\y& 4 ^ Ow^Li i-ii-l oi^ycii Oi %»i <jw J-; 

JL>-1 ^ja:.^ ^1 ( J>S . jv^ii ciJLi^v* If- U^ ^)1 OJLlJ ^ OJj ^ulsi 01 4 ,j—Jj j^f^- 

<jA>- oljyO OK" iil 1JL* (Jpj . jO^il OJLil^w* *j L^j Up JLU 3ykU» 4 j 1 Ja>J^ 01 ^Jl 

. oOy c_J ^li Oyl>^i oli 


^iUl ^-L-K" <<ijJ </*^l -O-jil 1 Uiwy "SJl Uii~i 4 J^iyJl jl 4 oiji*^i «l)i 
llj . 3 jUaJ 1 Oj-f JS" IjjIp J Ul**J 4 <iajijU oUUi 4^0 ^l O-; #.LtjVj . 

4 OJb- oy 4 jf J^i^- </i jyw </l OU 4 k t . ^I t ^-^ 1 ^l OiT 

4 "^Al* 4 kwy ^ Ua>» OijyO OK" jli . y^Uii djl y? Q > * * nJ ^U-^l <J W y 3i 

^3 <y C ^ A ^ <¥ <j )y & cf ^ 4 lo>k 4 Jjju^ 

. ^»l Oi^ V!)^ 4 >* “kLiJ 0 i 1§K" u* ^ ^ • ijjjj^ 


orb • 4 k->y ijy~^i 1 jo!>iii js" Ju 4/^1 J^ii i*^*j 

0 *000 

oljjJ ijjji l/L>w> U^“ UU^w* OiT <ji Ni 4 jLa>«Jl) L«*- L*U»1 U3i IJU OK" 

: JjU J-# ^ :» *w oJLii . U*M 0 L 0 U ^ (*4^ ur^ut 


oLLi £>U Ui=~ ^*V: f^i ^Ui^e- J! J^'y A»i->i y 4 j^ Jf ij t *b-ji t)t 

U4 4 y , i jU^ ^ 0 ^1 <JU*^ jj"U jW^" 4 jJi t i-JLa^Vl oU^Ii j)e~ Oji 3 ayL* 



Sjs^U- »JL» If t U^jJLp jji J-pJ 01 AiiUl 5jL-i*^l y-ri • 1 *^ 0 &" 

. [ J . ^ . 1 43 j\Aa (J OLplj^pV Ajl>W*Vl J , . ^•jp 

viJIl y> tuaJLE 01 J>b A-i>* Ol^yd* jP cl->«J . 1 ^>- Ja*b j£ 01 £-np 1 j 

i L**oi»l JLf JUp^I JL**p ^Jp ^JojsJI JL*- ^bu Ll£—jC jli . ( ja £j-*N 1 )AJj 3 >-liJl ^LiVl 

• i£y^ icf- (J* jjj>4 4 

. jup^U UjUJI ol^ycU j?\y j* V* 5 ^' ^ 01 

jUoJl JL— 131j . iJP ^iUJ ^Ui>j Ojitf j* Uipy UI5j 

ja^o 01 -1 ojt. t ^ i : yt Oti « ? cM ^ -W ^ 

. | djli£ ^jlii C-iap' JLi 0j£» -L*j*£J1 tbj-iil Oli 4 AikU^ OUjJ %L\»i\£~a 0l Jp- 

# * 

^>Jb J&&. A*Vj . AjL-iJ ^ A.. l ij Pjlt JW lj^ *r~i A^JiiO <Jb*pi jw 0l 

^Ij ^il ^LJrl JJU)1» oVl ; jLiLii 4 C.Jung £ji J \j& archetypes J*Ul 
1 i/'J I ^ 4j* 4 *>**[) 4 ^ 4 aJL* 01 . i collective unconscious 

Syry> lib JJbpi V ^il . *ii)3 jl*i N ? £->w> li* J* j£Jj . b> -t>*ij JT ^ **yrj* Vi 
U-up 0 jcJl>>^ AjUid b* j|^p Jp ^Uij . -up <^>-j Ujup U—i;b Ail£ lu^J i ^U* <^pj N » 

. AjU4pOJ 4^^^* j^P t I O^aI^ 

(^1 jfyuMJU lf*P a]> L h J ? iill 4 ( 4*0 I iA>^< V jj<*Li»Nl ItXA |JpJ 

^1 }j2j V o otjj-ii-l j|. tjjiJI jij olSjli* ji : lU^* Uj^ t)l . 

> *(/ o '«^» M 1 £-waJ 01 ^Jos-w Ai*)U- Aji^ij 3jXL» ji 4 J >-T | ^*u>- • 

^ja jtS”1 It-i* vJui-^J N Uili 4 aJp jUi 0t C ilh> frJ&rji V Ail Uj . 

, \jjt*j iijU* Li^Up 131 <i\y . U—»iil 


4 <-iJ £ 4 y» yL^aJtr Uil . -UP ^ijl ( ^ ^Jl) ^3 jA Uj| 

^pjiii ji <^V^^ ^ hi^. tijj . ju-sp^* OjP^u a* Uil (^1 4 10— £* 10+ 

4»<mw> ol j^€ jl UL- 4 jip U 01 . V V *V ^ aJ^p IjU a^jI^JI 

5jjv» tUapl ^ X+Ay&h ftbjyill O^i--l 13^j . V-1 p V . ^IjjJl ^Jp . J-i^iil 

jy y* l- 4 ^ 011 jvjLijyiil jl>“T Jli , *>LU O^j o!>L>wJl1 ^jlp oU aa-a>0J o^>w? 

• 

i v^*} ’. Agfl^i otjjAslt 0 ^ ua) 

0 

• aJ.C lauser 0j^ ^bjyill ol^u- ^aj x u Ojj Jii 


> AV 



,ji-HI Oi^jv^l Jfljl ^ jjj,iS* && . J*> iu Jaj J y~ oLiiL* aJLJL- U j^p- Ji LT 

Ol t p-£)l 4jjl*f OJi*1 Jij . <~>U J\ AiJaJ J*j ^Jl 3jjU-l ^-L-aJ Aj^ 4 f-l1^1 

AaIaa AiiV C-jjj (j\>- jjjiS" C-i^O Oj A*)W?y j^P A*Asl*| OljyClU 

IAU 3*aJL>» CjL^IS"* 1^1 . 5jAa)1 $Ja y* ^jJI oL^J^il L^jLp jJj c^Ul Jp 

• * ! t j-u]l Jp UjtP -UJ 1 : J*T cJjj <^8-^* j di^ail JiflJl Pogo jfy. 

objectivity a-Pj-^I : -Ub^JU A-JUjUJl SjLp j-zt- jj^S* aj /? CJK" 

<ip LJ£j UT l- ^ . OL j! O + L-} U^asis 0^ <jdU! locality 

Or* t JUI j-u If |1UJI __ a-pj-^U ^^p ^ subjectivity V'^j • ^ <i OVl < y>- 

Uj C;-^ U 0Ui» UajI IJUj . Jli yxijp*Z> Li%J Olji^l A-—*JU jljiVl Ol . ys> J*^>- 

jjnJIa y A.»^< a > L* 1-X>- Jli ^ Ip <***Jpy <S-yf»y 0j»U ^ Ip JS"' 0^ . 

. 0^4^iJl AjUNl ^1 \p Aj| . Ul ^A yX'S* ) y y^jp^y jjJUp Ail . 

. i Utt c ^£il Ul) : OjlSCo aJjax a-JJI Joaj Jp vj-*^3l AlUVl ^Up Ol 
— aa-a^I . Jap J y^ ■ilb* yrty 1 Jf * *»As>^Jl AA*hM Ul : J^aj yyQ>\ JUVlj 
OUi J**l 01 U jIjOcj . ^£p j-pI jl ^yxiA) _*Li! 5 jlp JI tLiN! ^Ju ^1 

^<alil yi—Jl jl ^I^aJI J Dlc aIaX* (.LmXI J*# J J - ^ ^ ^ j$* A 

. JU>- ^jP l^U c Ol^il J j yL-l f 0t»j]l J J-XuJlIj 
c-j^iil IJla 4jL**>U 0|. positivism ^ ^ L^l ajUNI a-JL> ji^idl J I^jJj 

aj yu L* 01 . aj ylJl ii^JU aJ^ahII ^^w-'yi 1 aJL>-j ^)l ^I^U -ilj-Aj U Nl Oj^jj 

ol . AjP^Oa^l I v-iuiaj c ^JiAljlj jj-^l *Jv c U^P^ . A—L* c aUL*j J^j 4 jA 

^1 ( y W j3 ) j»->0 ol ij^t ^ OVlj Ua OjJL#^ L* JT Ol A^iw^lklj C AjililAjLi^-l A^p^0?jil 

. OVUj Uj- aj^ aU<» Jp AjOal* ( jl ) iL>$\y- y 

# * 1 “— 
dy •■ ^lijy^l JJj C.Popper Jjl^” <—aJU^II ^ UkJl* \jA> U^Pi oNlj 

|i UJI Ol CjAjU^iJl oJLa <L~~> -Ub . A*icO»jilj a jP^Oa^U ^ Ajj\^ jjjJj 

I « * 

_ ( j^li-l UiUcS jo:li (jcUl y+p,^a.\\ _Um ow^llj A*pjOa^iU ^JUI 

. Auw^jilj Aj^lll AjLii-l j*-^3l (iJLil^4j t j*-^3l Jply UUp Ol . I-1 a blip 

physical <&i'jj& Vl£\ J ^Ip o^ Ulb. J U^>0b -Ai Horne Oj^aj jjjlS' 0^ 

: review 


L) j4iA * A »4<m i> l l 6>1 a 1 ti.,rt> Lu^i^J . A yj d gl l jl t 4.>0.y^Jl C*' - ^ 


fc ill \j> Jp JlUi ( 

. ( ) . L-JkJdl IJLA 


UA 



0 l 

KS'yjfy* OULT a*L yk'^Ja.U l>-iyc «iJLj£ll ^jjxdL ljpj*aj O' OjJ^jyi" JjU- JLii 

jl t Otf* 'i| U aJI—j» ^|S aIUI' ®JUj . U i-iJl *^a *V-A£ £^\Jn*w O' J— 0 *>Nl ^ 

* jL-o *_a_jL-Ij t ojy—*; Uj ji t a£L* jUJ O' aJU- 1 formalism p&\ »iJL;TSLl 4 ^jc N 

O' Ujl^j aij . ( iu> _jl Lo- ) tiili ^a*£oU JJ-Lp t aa-JJI 

Olfij-Jl ^ jyu Oji 4 £a t A-a-JU AJuJoi ^Ja* Ol^A^jb 

. «-U*> 

• U jjj^ t ^ ^Yt ^ j -J a .^P-l / <—J A>j^i.l 4 

A-pj-^il + w^il o' J-Ua' O' N cJj \a . iJbr aazJJ Oii)U* £j*\ 

£\»* J»j OS' Ai\ ja dJi ^ O' jtt gji' ^y'j . U» U*$VJ Y 
. jJipI*- JOaij J-i J-soaj a^->'j j*£J' vlUl^w* 0 ^'-^* fjJ'j • Ufp 

Jlji U LOsl*' Wigner yiij ) t^iJ' ,_/*** ,j«a1p jJj 1 b^j-A •** 0£~ jy O' t «^i £* t LOaj' 

^ j^p^Ij t libU* o/i O' v^V Oil aJ'j t aJUNI jO&l O' iJji' Jy*- <jp- <J* 

^>1* <ydy ( Mach £b ) M>1 o' ^ Nj . iUai' Freedman OU-by ^JLdj OUj'Li 

O' <)p «—-£ 'iUU 4 \*Pj-A*jA 4_>«->W* A_jm «|^“1 C-ilT )i| . jLjjY' J^X-A gj>| . ( 5jjJ' 

I ? j^\ ^ 4 JUM IJU JI i V»>' 

£ # 

ii'i jJUj 4 JJ-JI^La UXjli 4 1(^3 . + ijPjJs^L' ( J^»J ^ CJlT 

^ « # # 
llliA i^/***^ Jfi* 0 | t • <>wa3l c-a> yl iiU^ij Ol 

i ^ # * i 

Jbf-jj N 4il c-iyu iijUi j>y> 5l>%i jU^ 

. <S’yS>y 

4 OU>“Nl ^Joaa ^ 4 lu^3 , pi*A sLJ-l 0|. 5-Aj^^i' AiliN' ^ i ^+£' Jll* ^ J&j Lp^ 

oii -L<u ^yP fjt O'i 0 j£j -Xi ? Jo** k ^om jJL* oNl JJ C-ia^N J> . Lf^Ul 

Jly Ia OJbv-jj O' C-ia^^ Oi O^J’ Uj j\ . | ^aN' 1-Xa ^ (*JU5yr '-X^ vib*[) * ^bJ' Jl>-N 

Y AJLjjai' di^ Ojj>- S )i\ i ^JjsOSj 'ill . <L y 5JL. JUa ji»l>- Cy^Jau <UP C-ajI*' JL# O^S" U^aJ JUiJ 
O' . y* j?lT ^jl>- ^ «'y Ia OU 4 <-*0»jaj v^O’ja ^ U ^ 

C-Ui iib'j 4 ^*(^1 ^ -L <o\J\ »ibl gjp ijJ ^ CJ'j . -XuPj 

OJOix>-*>bt ^a 'jja 0 j 4>.-> j Jb i a_aa ^JaL_ic 5 ^ii' o<u>a-J' ^a>wl) ^*1^5' lo* OJ 

jbu-1 Oblj UU CuS" ^Jl . dili Jl ifjaj C-ii iiill jJp iJ1^1 I : J yb Jij . ( iJjU a»j ) 

• « C^bU' ^Jbl C UJ' 

jIa-a! ( js2>j+a£ Ajili O^j . 5-Pj-a^jU ^Jp J' IOa ^ ^b*i' Aj^UL (^JlJo^^a 0| 

<1 UJ* ^^J oibp O' . tiJ* ybj ajljj siJL-j *JaO>- (^JJl . Vw»jl' g|p Jli* UJl 



j&cj 4 y . oiy u dJbM u^w (iju j-Lj v Aj |. cjf iijiSsj'y j?il*i a^j 

. iiiLp (Jt c ^sO>kJlJt (Jl C-*Ua7 djbl c j>-\ 

tL>“ ^ J-U «ly U Jaa U Jjc«j ^>-Nl jl 

. # 

A>%+* 1 ^Lf^fl j| . iljpl JL * iSj* 0 Oll^j fl^pLiv* ^ olw L* c)l . ^jLwwJti 

Uj . aJUp Jxuw Ail . S-Ua* A j / >w (3^<7jJ jL* J Ail . a 15" ^ UJl J L^B ^ityi ^ AiN 4 j>-& 

? ^1 >=U y> aISp Oir 


n* 






J±s. dJtell 


k)W (Mb 




Pinocchio 


JjUM j£-i JJ « jut*50 Collodi JUa^Vl J * V J 

. ( ) . #v 


(*) 




? Ut iJVl 4^1 

^ t jib d)K^ ? I^jJ UJp OS’* UJl £• ^UsJ lil*ij c i^-3 UJLp { IS^ 

Uil <^l . J-Jii«~»JJ L: 5 .»£ jow <>V <—ji> U3\ jJo ( US^|j-3| )U-pj *3! - &*j c jryill 

^jJl i tiJL>wiil ^Jp <^w Jli* (jj . 4 jL^ jai! tiJUb jl jU£ LiV LsijJa* L*JI 

• c/*A~ J1 *<^Pj JJftt ol 4-i-^ l5> ♦ « jib Ji-U> } 

<L<t»li-l ai*-!^ ^rl Jli u-JliJl C-ijy*i| _*a d)K^ ? Lpj <u^-v«J 3)1 ^.^^iJl ti3) i jaU 
*. aJL- 11 $33 Ugjai *!A>- a^-j^UI ^ ^Jli ^ © Y ^Ip <**[£ A^e\jJ\ $Ljyill 

aj^* 1I O^Lii^ U 01 ^ *j**i y JOU«3! 01 . a-*j-*^JI t\i jyill (J ^Pj a^-1>- V 

c I ji^LJl | ^jJl ojjj jL Ip c JajI Ui-T AiiUaUj ^Jaj ^IIp ja Vjlj ! U>> 

. Ijb*- A-*Uaj A-SvjT Ol>-\j JLiS"" 41 T <—<• ^a5J | Ajjl^l* <iy» o* <jv ^ 

! aJlUJI oUJaJI $3 a ct^J 

<_£j— ^*i N 13 a <Jpj . $[*- <Jp ^1 *Vj t L^u-Jaj Ajjl^i* jijj*Jl «3 a 0} 

<3 Jb <jjUL* aIS^U* ^p 4 JpUj ^a ( JSj * ^ 4 ^ ^ aaJoJI 

4^j t 01 (J 4-PyiJl dJlA ^Ui Ail c <1aP ^ju 0^ ^ t yl—Jll ^^Jp 

. Jaii l^«* JL>-1^J Vl A~j V 

jA ^P^^J • Oli iJl j*X«j V t C^j jy9j| ^ l)| 

i golems |i j^p I Uil 1 ^pI oLi^j c ^1 c ^J1 dJul^L^ ^1 oJb-ull oU-JaJl 

. <U^Ljl3w* 


? ^ Oli 5JI : ^>JI 

LS Ja-^l Oj^l (J UiliVl cJjJkl (J Aj^JI frL>-Vl A^ AA j ^yJl I Ua« jjij>^ 01 


4 jv-J!iL r ft)l ^ 4»iSUaj l^pj aJj_S^ ei^p i Rabbi Loew y^ 4 lt^j ^ 

. «^>w ^ 3iliu-^U t a*Up i ajL^ j^-UJl jcUl 13 a jjjJ . SywJl jJ>y*OLi\ Cobalist ( * ^ 
Ji Jlj c o-U5"j ajIjU* ^ oci c)l a-^LIsj ykj t Golem £yJI I jJ^* t 


-JUU ^b<J! 


Aij*. 


Ob t ^.(^jUaJl .5*3! jU*“l y l iiJU* (*- ) 

* * 

* (I j*-*> 



aIa^j 4 tjb-jj U-oil u £*iij 4 J\.^aL,<alt y» JUaJ » . SJlflauiail Aiiljall 

? f^ 1 Ub lr^ ^ 

1 4 4 

<*y»ly£4 oo ^UJl liiii <J C-*UpI . \ ^ YT flp y-ljl (j ^ lyJI £* ftUl Jjl or 

y* < JplilU Oj-^U- ASy*i* £waJ tilby 4 tb jjjiil 4 JL^jc* 4 jJ-J y 

4^ ^1 Oj^UO jjiiii Oby*-* j ^JLoJl yypl Ol O jji dJb 4 j>^J . OlyjNl 

kiJUl^Jkl a-jla y* 4 Ed Ihnatowitz yijy^ il ib-Nl c^Ssil . ( IJubT**l ) 
yT) . ly^JL* L"Uij lib# 0^* Ail dJii y jtJapVlj . ^aP 1 -iA Or . 0 -b A**lsjr 

. -CP dJb\A*-l 01 JJ OW-^il yP dASJb-l yp^ 

* a * 0 ' * * J, 

by** I ^jJb Oi> Ail . flp JT yOyl (j bi# libf^* UM^J ^jjiJb^ AJJ..L* Ol 

(j c J L > o -X# A*jy*U 0 Oy-aJI OJKj . ^J^l yiJl tiib 4 ^ U 4 jjNl oljj^i-** V y»yjj 

# 4 ^ I ^ 

»*_*>jpl yluil l| 5 # ^-Jl A-plfr o a -/**j cJlII Jj 3yL*Jl yp.JLil JL>-I Or . Iy-y j\c0*ll 10 a 

. ^ 

(Jj . | AjlJpw* ) A>-l yp ^J# 4 SJbJUil ^yyybl ibu^l JUpI y* y» 4 ^lijjJl ^ Or 

< Jp a-aJ y» cjObj Or . 1-tJy yykJL^l <_A>o* (J yyy ^^aaII * ) Or Oiyil dlb 

iiyi C~>r . jtS"I A#l jji\ A-JUj J-iil y* pJ*->l C~>r . A—l>-yil ^jbil J-# U iilc - ! y A &£* 

# # ^ * 
oi-iii^ ^|^>- OljjUsj Oj^aJL jLiu-l ^ c)K^ # Ua^l 

# # # 

. dliil L^IS^ c?y^l dJJi yI jt yytU>» lilSj 4 Ai-Li>j Oj-^Jl AaJs 

y*-*£ j^>-lyaJ I JL>-yil ) OK" JUi?^l ^jl* Jp jjy-J' 

OK" Ail li^j . i Aiil i vir^ til jn^l ^ t^>^ til jJ* Or 4 ^b 

Ijtflp dAii ^yp A-^-lj (AijJ jjJ-Pj 4 4Jbjy>w* JjiUll tjlj ol <jl 

. aJUiII aljcv^j Jl 

y^j JUi?Nl jiyl^l J^U Ai^ jiU 1 ^l-bl y^j piiil y* 

Ujlp 4 lyiK" yyil ^Jp yj^l^l 01 jJu>j . v»ijAI l-iA Ail j^pj ^Ijo^Vl UOk y jjA-iil ^aJl 

# # # 4 * 

01 ^ 4 jj>- <—b bo*!^ y^-jil AjJj y» 0y>vCj 4 ^b-^» JS" cJ^dil Oyoij 

bfjy» yy^alll IJUfc yS«u ^ lij . A *y y iaAJUw AitSj Oy^Jl jJUdL* yb A^-ly C,.A lb ( I 

ajU^I Ja . 1 ( JJJl ^ ^yjl (Jl jUUs 1 OK" bli frJ-JI 4 ^ t—#yj 01 c,. * . ^! ! y OK" 4 a3VI j 4 ^ 

. Ob^D 1 ^ JjliM I ^1 y'l&! I IJb iiyJL- or ? y^tll 

-i# t U y£, 4 OK" Ail yJ JLaJ ? Aijy- Ja . b*-i?ly ^*-yl 01 u-0 b 10 a A*pAJ c r ~ r > yTj 

# 44 i 

<frUI olj-s^Vl ijUJl (J V olj-s^l Jjl?j <}^ j)Jv Uuini . Cf^ 

^P OlT# . y*^^ll C^jb Apl# 4 ^ f.lykl J>.C» cl->'b/'b/l t^*^"! *—■«>r . l—p# t£y^l I yP 



4^1 OjJ-i • *1 jA 1 01 4 <*1 <*-JU OUisL c ^ ^ i j ^JUI ( JiJaJ!S"' t < j£*>jJl 

ill ... i£y* -k£ j*l* aJj>- ~L>-jJ1 | jaLA\ | y <JV1 *iib <1~£ aJ-1>-j j^l ^ol 

• CS>-f 

yfc j\j i^aS' JOw ^ Sli^'yi cJL- Jij . Olj-iLl bb *ijJL- <J1 bjJUL* c-jT bll i£j*\ V 
« * * t 
J*uJ *LiVl 0|: aJIpj^£ ilfr ^ bib iLi or tiib Ob ^b?-li 4 ^SjdLt Aijbt .ii^Lo <—ii 

^ ^i u3Ut>“Uj ^SsjU Ji*/* <- r ^’Ji &b ^ J as»J 01 Ia>- ^^£*11 y* Jj* . j* b 

* aJO olsflSCjlj c/Wl on Jytfl Ui ^ ^ blj ? AijJ 

<ii-i V l.bj . <^-*j <^1 c/ - j>Tl 4 <3^ 4 ^Ti 01 

^pjLj . i Chips ( ) oLJi. » Sjpjdl 4 ajj^&I aJjj^TM oljUJl ij JJU 1 ^jJc\\ Jl oJb 

oljiVl y* <j£a ^Ji 400 or b 01 Future Life ~&V-o>- Aiaf J lLj-V>- JUU 

2jT 4^1 4 fbi 0,03 l£j~* fjJl V «_^*U4 < S^Tb i J uJ»y- 0^-b yy>^> 

4 4 *44 4 4* 

X* <>-ji L^»-j 4jlfJl (j L~uut -^>—i c jX£>\ C-^m-vsl i-JlaJI Ujlj^l 01 Ifj . Uj jij w»jOall 

. Vr^" oVT ur Uj . Vr*^' ^ >*)' 


jUi JiP 

. ^ fall *}bli jjbjl Oj^i 0l p-f^ Jp *Uoa£** 1 *b-T^l jtTi 0b ij* Ob Jli -iiJ 

y* y*-iaj y>- ^bJT *\j 0l £*jj ^ bjl bjlj-*- ^ -tii Olj 01 OjjiU bJl 
JlJ-^ Ail ? |i bJl 1JLA y& 011 blj cJl 4 UJ c$~~^ eji-T ? tiJJi 0>A^ 4 -a-T . ^J1 

i_.bJ HT bJ^. ^»bb l \»yA i jJU i ^jUJI J-iiM»il 0j. |^il dJ-ilTj* ajjIj y» aJI Ja> bl y^S^- 

? bli . IJL>“1 dJb— jC Aj y+*5 

A-i-T yji Ail . bU dj$c*Z> ^ UJl jJ*J npj 0b Ui Ail . b!j^“ UJ j** Ui^jl ^-bo 

C—<r llj . bJlTx ^1 4 bJbr ^Jl a^j^TJI a*^- jil Lxjl^J j&xt tii3i ( Jaaj . < J-ju^wU 
. ^^aSIj ys<?b- Jl aJUi^I q^LaxmoII jjC ^Jl tjliljl 0b 4 aaT* 1I o^Lii*-«il JT 4 ^^- mTx 
: Jjlf” aJUjJI Job 4^1 J^bui <J\>- bA>-b ^J1 Ob-LiaiNl O-U?: li^j 

oMb>-l c 1 Jl ( v^TjC JplisH (^JJl ^LJai'i/l Jl 

Uia<l ll .. ^LiaiNl Jl 1 y\jyjCj t y\ . ii>»^0l O^pUsJl y 44^*11 OlplJai'Vl yX} f^ll 
.. ^LjaiVl J j£i Jl J-i aj (jTf y .. jyw (^JJl ^bllj • *^-y> g\j jw. 4 -U^l aj^J 

bjL^l £jyj ^jl oU-LjaiVl yli lu-^ jju .. ^JJl y* bpj J ^Lja;^! Jj>o Jl : U-fj ai 
. • jie~ 4--ib *i/ 4^ji*-ll 0 (3^"“^ ^JaiJl aj> -L£j . ^JLuJlI ^ 



JaJb LiN C I jl 4_JiP IjlfjJ ^ LfJb ycJLi 

I ^ ^ 

dJUb yP 4 A?1 4 j\ j+m jJUd^ y* c J A S i\ AjI^ J 4 li» jl . bljL^M ^kjIij jl ^]aSw V 

IjuIjJ jyj l^l . 1 ^ y^\ y^jC N tfcjb^Li ^j)l olpUaiNl y^ . aJUj U Jfj dyiij dLpj 4 oljLi^'Vl 
jl>- uij i_J>jl*j! c-jl . jl?yVi (J oU-yil jU£ll <-ijlp £jU» 1 oU-ji jpj if 4 ttfl£x 4 <u?r-jll 
*iiil . C J-iu-ll I >Xa^oj jlj < »±liL*j I (j ( ^>lll ) 4 jJLJs» ja gyZ jl 

i)\j N Ji A^xJl y^J ( £«Ji*JI Jp c-ijUil I uJbj . 4-U*> jf' CaIpLJsuVI oJlA jl ^JJjXaa JUju*J 

. ia-^L i)lyh Jp 


jw jl . A~*yJl b%>“ <iAx^-l tj yytsJl Jp 4 iljitS* 4 UjyJtf y* <iP pJL^Jl U jj 

jyu^ uup jN v . dJi>o <^jji j^sji jir 4 ujl- <z~*i y^x *y ji 

jl y^x ^ iiijl ^P-tfj ij*j *2 jl jE” y^ij . aJUp! JUpI J ^ Ip AiNy Jj 4 

^ OU 4 <^l jl y>r ^p iii*l <^l t lylT If lyJlj U ^-Ul jl **+£ ctJUiy jJcj 

. »^-ki ^-*ri ij^% ^ <^«^i j*aJi 

JUw ^>lll jl <~Aj +£ll jl . Jau djlpl Jl gtek LjjJ ijf \jjl {J+AA jl ^>- IJLa 

C^lr^O jj-^l <j^ l“^l • X? • jj^l^ ^ • J .yA ^U S** 

^yi IJL^ jy^* t iiii Jb-lj i]i>»iJ 4 dii-Vi JLly I 3 U . ijA>- JjI-^-j ^ ^ 

Vl *Vj . tioLju t_Vti^JI I*Xa tjjLj : If jNl <^JJLaimw* yy viJLIi jU 4 ^jlj 4 Ja u ^U 

^jjjl i-jjpl ^il 4 iUL^j Jp I : J jaJ dl^i . IJb-l »—>jfC Vj JL^-I N . dijj*AAj ycJU jl 

dJL>*lj «.L-Mj yuU jl l-> yu jl Jby ( ? ^»J liUi . Ljb ^ lili c UJ? 

. yJll iJli ^JLduT jl 4 j ^ .» 5 k)I fi-lijyiiI jl Jt^J^I ^y* . dJJi J*ii Uil UUoly jlj 

t ^_jl t ( yi> * A»»«* . j^l 4 Jjisu (JlykwJl l«Xft ^yP t^,.^ aS*” ju! L< Aa*a>> ^vulio jl 

^dl A^iLaJl o^aaJI J Jlill l«i> ^*, | yi* 4 yi* ilik-Nl 4-4J> U jjb NliU 

yr 4 Aa^a>- l j\j£ j*» Jj-Xv? jlS^ . jLwl Jtj O<iyU-l ^yP ^>jajl Ail JU^pl li l^^^a>»l 

ykl IjaIjt ^ i ! *i*y ^ Iwilji Ijjljdi jlyJt i^Jai jl Vl t ^^11 Jbil J^A>- 

lJ 4 jy^i ^ ^L>y;— 1 U 0| . 

. Js ^.1 iUUil ,1 \y& j, ^ N JAP 


y*i jjJU* JijU* 

4 jlil jjX V ^ LjJI 1*Xa J y^ajJl yA ^PjJI jl 

JJUi N j*^il tiJLil^^ jl . JyAUdJl £CLaS 4 ^-Xll CJl ki-ljj-Xj 4 A ly ^1 <*>■ 4 jivljji* A Jail Zyrj 


^ < \n 



<Jp Jp**. Ol • ^y^ 9 <iib Ol J^}^- d -^J f-*+ 4 dlb 

£jL (^JLSI y^aJjJl tiiii ) Ajb ^Pjll <_J*j ye £y~*i b jl*\ 4 lOf- A+JS' ^LuC^l 

**jjb iL^JtJ y* i$y<aJ>S A>wJI la*- j>*i*~* jJLcH ( ) yd* <^JlJ!j ( <^lil ) Uil £jl>> 

. | A^bil 

I I ( 4 

0 ^" . 3^<S»b» i 3 jJ^*> yaN £*iaJ 01 iJL-sil 6 Jut Jjbit siJLJ^j . ( 3 ^ _/*** Oi j^Jaj 

i (jjJ Uyal l iiJUfcj aJo^- (J . ( b* Ob»-jjj£ ) Obftjb I jls-la* Ob~A I c3jJl. ^a) l ~b-jJ 

iiyc* AjaaJ- ^ djji 4 J ^IjbNl tlM . iS AJL/M aJSLa ^-1 aJxa)I ^jcJLil ^y.** 3 " 

• (J^T Vi • j\*i U ^5ol AjaiOl «JlA jJp ^L^AJj . ( Cv* jl ) b>- a]aaJ 1 jl 

jy*& Ot . tijJLivaJI V~a*- £-<*j -ii 0 £" . Aj^S^ jbi Ji-W» 

br^j^-5* Jbo aJI . aaj t liJLjL^V 4 aJ Jju |1 

Oj^J jjjl ^ t ^f- U jJ^ i«XA A^-jll 01 . L?J - ^• (j+- ^ *i ^J&~*\ 

^jCiS t^jUr-l j£ L^b O^Ss i Ji Ajl il . sJS- j^liJUl aJ 4 ajT u.. r w 4 UajI jAj . *>bi 

. jl (jjJlyall y* 

(ij. U . ^ai l ^ <jaLUiA J)?4>- ^aj jl jvii Jj-U^ jjAi (Jj-WaJl ^w» b 

jLftJj Ju-3^» Oi^Oiy Ajjl^ii^Vl aj^ jil aJIj| j| . 3Jb»-lj aoj 

JL^aJl iSjL Oj-Up . If^bi <_jlJl A.^a.i JS^ jyw 35JL» JLn>j b 

. ( dJL^j b ) dJUfcLi b (jj JU^aJ i ( ij^jC j! ) jL-j 

« 4 « 

Ajjb jiP AJ jP^ii fjji jK" ( ill*-^ll ) AjI aJ5jJL .^al ^]aj a 1>-^il «Jl(b JLp 

* 0 0 0 

Lx««^/1 liA^J . Ijbf jO*" J b|Jl^' b ^ » y*J aXf jllt^Vl jlS^ . b« ^J-l-j^ll 4») 

4 ^ . ijC&J Oi^iJb ^1 AiisU ^w^> 0 J ^XsdJl -Utf>j A^jli 4 V^J^. 4 O^J 

JjO-^JI iSj. i£ Ij^Nl t Aj^b ^1 < 4^1 4 ^ Ji-U^jl (Jji b^lo^l 

0 # 

I 4 ^b“ I (^Oji ., ^ 1 1 Ajl +£> ^jji JJH 3lw*Vl t)| . iS ^ 4 ^^ 4 J 

^JjJUaOI jl 4 jP*\ 4 4^1 | Aij J jL^O iliv-Nl ^1* b-JLLP ^JjJUaII oJIaLJL* 

A 4 

. 4^0Ji 4^1 l^J»^S»-^ jluJb 

Jjli-: ^iJJOJ b-Jj . Aj^jJLJIj ^JL^aJl 4 ^jJ 4 ^JL^^Jl ^IjbNl O^UjL AJjliU «JlA jj& 

0 0 

. UL- *>b^»b- ^ b 4 J±Q\ <jjj ^ a } \ (J&- 4 4 SjL ^b*rfVl J^s \jf Jip 

jl 4 ^^^ 01 jJUj . -L>^) 1 J*ill AJb OJ ? L3>- aJUvJL! J>- ^Oa Ja 

Jsi# aO a 4 J «jjJb jjJi V bUi 4 AJljJyiJl aJL*-^]I yU» 

^ )^ ,, ^i 4 /’ 4 /^ MijW (> j^iJJ^i 4 ^ o*jt j\ ^uijy 

0^1 Ujl ja i^\ 4 U 4 -W?y If 4 aJLIJ-I 




. UjL^-l J *AtJoLi J** JfS 

^ c a~*j+£S\ frbjyiJl J UL- ixlill oL-^yill y Jjyl Jl c^IaJLLJ <s^Ut { j^- J* 
li4 u.. U a. i <jl . 4 j1jP *Lil Oj^>j -li 4>- jj\ 4 ^JJl J^JLil . jJUi JLSlwj V <*lJli)l jl ? ^ UJl 

^J l*>- ^1 —- jl Jl LJ^ip 4 ^ Oj^i ^ |i UJl jj . p-^Jl jl 

. Jj>-Ij C-ij J 


4jjIjs11 {\y&\ ^ ^ jJP 

I Jjlf 1 * ^ 7\p^i U*La* . Ji-Utf iijli* Jl LLj* UiU“ C*Jj$Aj\ <-J>Lj*l JiJ 

* '■“' —0 « 

— U>» 5j*lAiil x-jaj Ji 1 LUol j jb Jj . jl^LiJl umHLw N <AjJl+& jli ^JUaSI 

* * > j * 

iS^lJl (.*)! UmhuM ^ «Aj iiJLljjJ , jjjl 4„5 ^«JLm^9 4 ^ — 4ju«X*^J ill^^l 

« * 

. 4JjJLLhO dJliJl -L^ljl Uuh jl Jl 
3yx^> Jl °*yrj> <3>w £ yjjj i y\y^e> \^a a>-1j jr t j^U* J 4^ J* 


\<U 




• (, ^ y} y* i3i>W 



lylj Ia^juJ V jjoLu^jl * JLJL « jl ^1 4 c3j^-w? Jaj ? -oy- jl a] jS*\ 

^ iiu oir ? ^uu uu UyiU cjit w ? i*v>ui jl^jl u j** oi iut ^ jta 

Id C,„«J 4 jL-1> jAj 4 iiLVl )y>X» jA 1JA jl . LI Vl V -XjJUP 4 ^ l^-l fJL a LI d.>^J 

cjjyL| ai>-i-uU jj^Uvaii La* fWj. lyfai* iiiii £• iy£) — *jx£ <**£ 

. Lb- alyry 4 <aJ^~\ OliLA 4 oL> JS"" jj '. j>-\ 

: <jL LaJmsII oljLJH ^ £>iJl ^ Uil IJU <Jua* Jorge Luis Borges ^yyrjy j| 

yjjLiJj jlpLj <—ilji j^i yUs* y i!l>- o»>l ^ i-Jlj- - V <JUL> 

L A w> I^m JaL*^ jl c ^LUij i>_,.,ajtJL*l <- r <jLiJ ^ jJl ^*jJI Ua Jl . (Sj^jSj 

c ^ iy-y ^1 • ij Ji->yy Ji* >J • oLl&*Nl JT — j^a*JI y J* 

Ua ci Jb-y U libA viJUi i CJl V 4 LI Zyry y*Nl lyjaio 4 LI N 

Ojjl^ jl -U* L-/* ^JjLa-j yl cJ| 4 UI ^L 4 cJ .i^>-jJl Ja?- (^JUl 4 ^>>-^1 

. 4 Ua>- 4 L'."^L oUi£3l i*JUL Jyl 4 La^I y -1 Jb-lj . 44 jJL^*l 

iijbLl <j£*il SLjlJI jfiS £ >31 i>\*\ Jl bj|>l {\yS\ 

\ W 



tjf UXP ^ UJ' yb jJLJlt 0^ . <L*j*£" frbjyill jy* L& dJj 

4j ^ U J£" Jp jii O' _ U*fc- ujilj' jfi- U _ O' 

• * W J* 

* « # « « 

: L*L-I joijbtft Jaj jJcj ^ UJl O' y»jJb lpj-J!* jS’^il\ jy+Jd>\ 0| ? U>-jj 'ill 

jiPj jj*7 '0*j . t* -U^'j 4c>£ JUp; 5JLp ^ wj a a 7 i^Xaa jJu ^J'j , ^LJjVLj ^Jl> 

<~*j+£S\ ftb jJ&\ 5j0# tiUaj frj^* 0i| j 4 * . p^J' Jp 4j j-ii" O' 4 

^ui' jiu i i ji\yu. Li *iu oir^ui' i ^ i u&. o'j>i j~i\ Jp 

• > 

« « « * * * 

O' Jj . ^'JLf- jJcJ <uL~oJ O' JLaij Nj . L^-ljJU'j bjl^wt 'jyu jOcj ^L UJl 01 

d-lfe ji£ 4 

<±>jJ- Jii.dJLLdJjb ^4 jkU' jyLj' Jif If Jii V l^U aa*aM J£ ^1 yb Ujl»j 

. ujfi>j J ^ U Jp jy~j (.^ Jf* O'Sj 4 jli jl *—>'^Ui?' ^1 4-lp y^Jaj O' OjJ «ji) J i*)lp di^y 

. ol^c 1 ' iijJLw Oy*si 4*^ J UlSj Jio O' y^t 1* ol^js 1 ' 0| 

Jit* J 4 j' ) uJ^Lj 4 U ii jjeu i JUJj ^ 4J' 0'S" yj . t—Aij' y5*a* Sill' lijJL-j Ol^^' t»l 

tAjli JjXp Ol^Jj i ^ O' OjJ ^'JjV ( J-^N' ^r-^' J-* L / a >^ 'ij c jyi—J' 

. 4j L^j 0^ 

L^* 0>®i Or 4 * ^»wj' t^y* 5JL—A'j , LJjO* Aj JjlJ' ^ ^ 

J>p Ji) ? ( U 4a^'!54 ) ^ o' A-1 p ( Jij3hil* jiP ) £-'- 4 > o' Ui' Jp L-Jfs 

UJL5 ^.. ..*>j O' ^ .Ja. : . ^ Ijli 04 (jtji O' V aJU Jli y* <3jUl' '^p ^buijj' 
< jO>L^>-\ ^y* IJLa Jb V J^jjj 4 Cj1^5 J ' pt y jliJ' 0^ 'i J . <J| Jal. o' jyjfcC U»'y |'jJu 

y* oir ^ 5 j^ 4 ^ ip j jU" jiwjw <3^ ^ Jsi* _yy' 

! ly^. L-tr ^ c 'jii oyi o' 

^ Vjb yTt Ajjiy' dJUb jJLJ jJi* iijli* Oj^ Uj 

1 » . — X 4 

J 5jyd' J-4*>L-J' (^Uj cJ' 0^» l y-l 'J-^'j J$j 4 ij a * u . J ' Oa^j 

bbJUay 4 bbJuay UbjjJU »iJLjyj C j bbj^y ,^JL7'Jj^i^J' 0\ . iy>"'jj 

illpLiJj 4 tiipLo J^'j' Ji-J ^jJ' Aj^sOjJ' tiisL^ If- ^mj iL-y>j 4 (iLi*y>- Lfily 4 

<UK^ aajA^-1 Ujlp jl >-y 4i>-Ji Uj ? iLJLJ' dJub eiij ^ji' .. !}ju< 9^ C-J'j 4 CJ' oJU^y 

4 kiJJj t J*5j»—0 <yy^ (jd' bJ (JjL V OJ ^ 4—jlfJj 

C # ’ * 

4 Jp'bij 4 ^^ -Up 4 <J>^z 04 4 *^ b» Jplij ci-^ 4^“4^* ^ £j~t 

* * * * ji 3. 

j _i?ya>- o'j o44-~* jp 4 ^y^jj j>-'y.' ^ 4i>-js** 04 Jy*i ^. bL?-' js \ y (ju-o 

y .. 



<1)1 . la..C 1 Jli* fj ils U iiTLi Jp 4 JpUsil 4^y~S" .iyfjJl J| 

IfJp 4 £}Uj ^Jl 4 Ai^*ll < JS^ <1)1 . Siyill <Ua)I Cf*j CJ^ l 5^ ^ p^Jl 

<1)1 jJ -j V ? J^ 1 -^ t jyiil ^ UJl ^jl>- \ ^ 

fyj <ajJ a Lbl cJu Ij&j N Jij . ( 4 «« d j > ) a^-jj k iJLc , l. ( Jl J-^i ^Ji Jy*o c-L^ ilU* 
. A-i ^PjJl Jl>ol ^.^Jl JS"" £j-Jl ^>- Q.aa>-I -lij . aJLyy ^ ^1 lull 

4^JJl dJJ j jjh (Jj^l AijU* ^J>- I jda .Jjj d^*^ 5—^ C-j^Uil 

! J-^JI uJJi jjfc — AjV wAJjj £j*l <1)1 £<_£jUUj 4 -X»-lj -U<3^ aIS"* ^1 UJl -X^-jg . a->jP ^ U^l 
<?)£" L^» 4 jl iL>-J^ aS" j>- aJU- d Oyjaj p^-*} . a~»j+&\ ^LliNl <jyly Oj*~j ^^>-^1 ^Ul JSj 
s-j&S) v>b£Jl IJU jU Jp ut! LJV • v—*-J JU 4 ^1 01 JU ^ <iU* 

. JjJ aJl Jp OlU^Jl aijfc oJU UjJLp viJL^J . oUl£Jl a jU ^ JJ1 


4 J ykl \yiA ~L>-lj JSj . <L*j*£jl fcljjyiJl <&-*%& {j* ^ 4 £jlJlj 4lJliJlj JliJl 4 <1^ 

O’ 4 c^ 4 ^c* W!> )f 4 Jr*^' cr - cr^ • (^' J! !>• (.^ Jb N ol 4 

aJut . 0^ Lf ^jpl ^*-^1 J *jf- c)l OjJ ^a l a; ^ 4 c-^l^Jl IJl* 

* * * * > 

. f.UJl y*J^ <1)1 <»\-5* UjJ d[ 44y^ 


oLUp d^ <1)1 d^ 4 pi ^ UM J| <L>L^ ^^wiU-l d^^^ di d*^ 

^1 UJl ij-— 4 uyly^ 1 d^ 4 olApLiJ ^ i\_vs>^Jl d^ d~^ Cj* ^1 

ej^p ^U- ^iJJi £• a^J . ^JUI d^-^JJ ^1^1 0[ . d^ ^1 • 

<l)l^*jJI d 5d^ i (da^l <iJLfi I l_Ja5* JL>-lj dJLx JU“ji . Ai^il ^ l_yJl d^ <1/* *^dU 

I I I . 

♦ ^ -U-U- N . ^pj ^1 J^-jj N . ja iSLiS" 


*uL*P d^ d flJb JLP ^*w d^**^ • 4^*^Jl jJ* ^ UJl <1)^ 4 ^ UJl J&i ^ jUJl 

4 d^U^I d °b ^^ d^ • d^ <1)1 —Jf <*-UJ JjjJaJl U-J d^J 4 -U<3j 

^ d^ 4 frUdjJl 4Jid“l jUJl l^P JL>-1 . lj- Jay?; U d^ 1^^ ^Jl i^jJjycJlj ^ 

* — 

^jiJl <1)U 4 jUJl d^”^ d • *[/** 4 ijjlyJJ ^lj*Jl 4 ^>-1 

jUJl U o^L^-iJ iJp ^ ^-Xp di jl>jNI 4 ^JLc , I ^jUJl 

^Jl AijA-l £jj j*-U -—<* Aj^L.d-1 jyS' dtjjj jl^- jUJJ 0^ liU . A~Ui l yb\ Cx^ oL^j ^y» 

<l)o Ijl 4 1£ 1 ap>- -y* 4 t*l . Uli£ U*>- <3 } Jl; <1)1 S^jli a>»—J la <l)Li *«4 <l)*^o ^JDJl> « , UiS^L» 


iSj>-\ <y 4 1*1 . UU^ b*>“ <3 jJlj <1)1 i^jli ap^mJ d^ <1)1-^ ^ <l)^^i liJU Jbj . I^i5"b 

UiJU-l d jUJl <j^ 4 <3U-i»X 4^fl <^.A^; 4 1^ Jly uju a J I ^jy <3y*Jlj ^ jLiil 

« * 

. ^>-j jUS"” ^a^ Jtjl a«__ aJ->^Jl AJ^>- lJU« 

1^*" ^ Ulyj • <l)ljUJl <1 )Umj I3a . ) \ d_yj <1)1 vlJJ "Xi 



. dJ L . dl £jy ja jtd L~J LiN . tiib Jjil i *>Ui ^ . i OyjT ^yUl Uajl Lil J y£ Ol Oj j \ 
jg\ Ut ! : U-jU* gJ- . Uxi-JaJ 3*jly 4 -Up <i-l» j *>Ui 0^>U- yb U JSj 

CJlj . Jy*-£Jl ^U*il ass-jU <y* JP* <j vi-^1 • i| ^ c ^/ COl i £->w» !■** i (*■** < I 

Oii yu Cr- Or** : ^ fc/ 11 ^ N i </* N r 1 ^ 1 ^ fj* Cft/'f'b 

. jpus vi* i J*u* ot ^ ,u& jr 01 Uj . Jpu* ot cfs ^\ *lA\ 

i j£-i fU-£^/l yaw ON Ijl* . < ? fl-bjl <j\>- Jbjl U ^^p ^sUi^-i IMi i : jL-J o5 

<^JJI ^lUJl £yill Ol ^ jtS^t £jy ^ -Oyjj t j >-1 yr**£* <^l — LaIj-* Ijjip j&\ jJjI/Uj Ol 
01 U 9 jy 5 JLp y* JL*-Vj yb t cyl^Jl l-U 5*ly ^JUai CJl 0~y>-j t O dj& 01 OJJ jia 

. <_jli>Jl JUb 5$. Iy jJUai ly C-—gjJl c££yyJI djoj y* jpl • jyy 0»*0^- 

< * *.# 

OyLf ly-lj L* -l^-lj JS" Oy^i 0l OJUs ^JuS"" Jlill Ulib ^ . j>*l Nil* UjPi 

0l Oj^i cjuS" Liajl lQa».i LOaju fjS'jJu* US"" Oj^J Ol <*JuSj l^ji liil Oj-V^ gOl *J L j aU 

Ol <Jp U-U-L-^- JULI IJub Ol OJUS <Jp . U» JT dJUbLio U J<JUj\1 ^ ^jij 
<^j>-j c <—iyC— Ijjb ( Jpj . b1^>- ^ U J^>- cJ*tAl>>'yi Ol vi-»^>s OuS^ 

cl>jl^-l <U4i <^Jji Ol l0>-lj IjjI>- p+iS* Ij^j JLi lylS" ^yljl 5JLn) c-i-S^ t «Jl<b j]aJI 

(Jjljiaj d>L0a jk -1 J^lyV ^P Oj^iU |»yl . 4-»*»l «*» > ■ ^yLill 01 

U^UaJl Ol L» , ^pN iJlS" juyi-dl ibU.1 ^ JaH oljS Ol . ^i^l <b-l>- -L>- . I-L^- <L-U*^>- 

^ ^^plJl v-^J-l ot ^Jax^wj . U-! ouisa) ^ J^Ip v-LJ^I 01 jjyi I J 

^u N Olj |JapNl vili*! ^ 4-Up jl oliJo SJLp ^ JOry Ol Ol jJp UjpI—J 

• U^" Nl viJJ j 

Ol If; ^aj j*J^dl Ol I I frlToJl SjU- IjU i .* yui iJLj^l Lac* Ol UlS^ U (j-—* oii 

U^jC Ol c3jyill ^Jp SjOiil ) lyU 5JL^-I <—iyw Ol • lOa** 4--S^S 3ij—,^aiil S J L-Jl 

<^l c I ^jai ) jI^-I JaaII Oli lip ( Jpj . U--5» ai ojU- SjT ^1 JU-as--I jly ^Jpil Ojj>-Nl 

— * 

. J>“l -W>j ^ \x+pJ J-^4J 

^yJi-lj Oly-liJl ^j-sy <Jyill Jy t Jp 3j^l5 ^j-jiil li> ,ja oJL-v U-ill U)l 0^1 

<^jJl Jyi iiy^JU . jjaJb Oy^l Oli j^l ^ OlT ^y^-l Olj c ^^-oy-Jl 

t iiljjJl 3-L-Jl yJtvJ ^Slll diol^i SJjJLaJI jilyjl CpJbJL• c_-3yy^-* . 4ljJj jl <U-iJ Ol Ijjy^ 
^lyl <0^ Ai^*-J c IjUi oJL—Jl ^ja 5Jj\^» ^t-0 y* ^-S" iJp ^l c iiJrl c?jjj Ol jji 

3JL-JI 4-llp A aJj * l^*^ 4 ! <^*i)l j^\ i .L>J l (O^Oj Ol -.aZi Ol ^yJrl 

lyLJ ( Jp OjUJl UjlS"S U ^4—-i U jOi 0 jj\^A i l*U 5y\f* oUUail OJ . Jaii Aiib U 



6 4 & 

. J^-l A^OA Jl J f . jJs-l pAf J &fJ\\ jjyiJl c p-*>o 

* 1 0* JlA ^ £>J jJ-l £jyl cLi^Nl 

4JLP Ifrflj. W a l {Mj SluJl . JljiJI £j}\ JA Ji-UaJl \SA b\ JpjJu Liyo . ( * \ ^jljy |j 
Jl t AlJ-l c3jJb jl Jji 4 <il 4 4 t^\ __ <1 L>*j L* U-is j^Jju V <>l . AaJ-I 

£jA *J jJ j£* I3U . (JU-ijVl Ijjfc 4 4lll JU^. 4 V 0^*0 JT" jlj 4 <j!3 £jA £fc~jJl OljLU 

4.a< 1? JT ^ ,|/ait li>l (^1. aII^p Ia^Iuj d«Ajh*wJl L* 

. jl ^ A J t»a ) l 4 #^*Aia oJL**Jt 

a3jJj ^ jjl 4 j13 y a*j jj L» jl JjJL^aJl ^Jju Ja . Jlaj azJ ^ oJ la l;:.^a» 

Jp LaaJI 31 JLS'Ulbj pM ? jJaP^/1 ^Lc 1 ! ja L^pJ J U* SjU-JI jl^ jl L^i^J J* ? SjIJlI 
Jjk . l ^JT Hjb-lj SJ L»J l jl ^JUaJI Jp y£ liJJi ^£jj . A ~Ju lijJj 1*^1 

? <^~a> <ijjj t» sjl-Ji c-ij-irf 

JL^ ^<0 ^ ^JJLJI ^ > » Ai fr i ^J*Jl CJj«^ 1^*1 •AS^IsJI j| 

JL*I jlS*" j] 31 . JUJI y y* mt . <—j jUaj -Aj iJaiJl oJt> Jjs-j . ows^H JL>- l5jA> Ij^jC ^.lla;> 4jl . <>13 

j£j 01 Ijajl J* 4 j*JapVl <ilS*l jLa*-l ^ <jh&* j>-\ 4 ^ 4il Jaj** 4 

. aJjJDI ol^l (j l5jjaH js; iiJUiil oIp^ iJl Oii*^ 4 JjjyiJl dJL* 

. Ajjlydl |ll^Jl d^J Jl I^Uiv-1 ^1 ^Ll5L- jwUJ y>y*a£. «UU U jtsi Jjij jl 

^jA Sj^aJI ^njai cJK^ jij 4 Uli i-^>* LfLjjo: ilLi^-l j^J jl ^Jl ^ Jj^l ^>1 c-ijU-1 jl v^tj 
<Ul yb jv-*ii)l li> ^jPy^ vli^Ol '*Vj ^01 ja j&»3 jJapVl ili , l 

. y>\2~\ tj^Ju AjjJ- Jp j^li ^a\i)\ jXjUslI jt ^ 

OjjjJ JUP ^ 4jb5" Jl Jli 4^i)l ^-*-^1 y^H Jja^^LlI dJub cJlT 

jv-Ju : *j\y£' C.-. ^T J ji/* 1 ' oU-Uj C-Jjyijl Olix>“%* Jl ^Ul/j 

jl . l-^>- dljl ^lj jJbj 4 lj> J yy\£-\ 4jIj C-Jjii {Ji f ^\y^V» ^3\ 

<0 jUJl y*Uaill jl lj#Jl jl ^L-l Jp ^SJ O-ijyijI J^-P J^ - A y^ ll ftjl^l <_£ Jl>-I 
y^^J l y iJj jV U> . JLpj* jil Sji j^jJLI ji lj*Jl slJjj y Ijj 1JJ-SS^ 

jl . <loU- Ija# £Ju ^>\ ^jjiJl i^P i a ^j a j lj ^jl—J ^ <^1 J ( ^5J ^)l <*lolj>dJ 

^1 yJjl SJaJI ^yU*J frl^U J JoJUij Wai yJl LJ cjJliii ^Jl <ij^sJl 

. SJ^-lj Aa]oH cJ»-ii Iplp ^jaAJ 


( j>—^ J* ( * ) 


y .r 




JT OJjl \cf . jJUi* Ol ? y^i £j» 01 ^>Jax%*J Ja t 1 Ji>-lj 

O0*~y AjjljJJ lj*Jl <L^£ lil OJb^J . yiiS 4j^U- OlLa *yry l^j CJl gOl £jyi)l 

jJLj l* ( Jaj ^jaifc«J V <lJL#T ^ . UaJ^ Ol Ojo-l UiS^ ^fJ ciJLiV yuu Ol iSy 

C..J 5ji j+ia ^ Ijip ^a OJJi 01 Ifj ^1 |i lj*Jl Ol jA 4 *lOaill <j OljiUJlS^ 4 

» * 

• ImjI ^jA ^jA^OuJ l^jl 

^ £jL) iay^j J^LiJl 01 . *-Ui7 tiLil .' dJby JS** ? ^JniJ 0l Oil liUi 
Jf J* Or*A • jP^j * Or* . <U A»y ll UpI* . £j>il 

^^-11 jA ^jll 01 0*w>lj ^--4 j 10a ^Jpj . a** 01 OJLIp l« JS”" U>- y 4 a>-Ii£ b» 

Cij ^jyiil C-jiS^ lili *. aJJ a-iJ 01 *iil ,jijl ^y «Lii*Vl jA ^PjJIj . js^dU ^j^jl 

U<ajl OjLjLO ^oC U JT 011 AI*^ l* 4 (*0*7 ol <il»Li* y O^vj -U-lj 

cJt5j L$i5^ £jyiill*V c oy*d c <_£y 01 ^p Ij^li 0j^ tOJjV 4 o»^j ^LiJI liJbc*! 01 

. ^3 01 ^ 

Ji J^ci^J.1 Jp 4-^lj tiJJi o^ 01 <Jlj . 1 y>- £-0oJ cJpl villi o>-*= l- 4 ^-^ 

0^ ^ J^ j ^ cr^ . alQaiAg <^0J1 ^yill jLi>- 1 ^Jp u-Oilj . ,^^01 

4 Jj-Ul aJ V--Pji f.y <»dl 01 Uj . Ajjo^l 0l (JA^I 4^0Jl ^yi)l jUl>-l <iJLlli . 1^0 A^-jJ 0l 

. aJ yi>j ^JDl ^yiil Jl LIT l^il lil ^Jrl a«cL 1 pjJ oi ji^ -Ui 

^JLmj 0l OOOpJ . oU-l Ail^j OOjIOj ^U-^-Vb 4 oy%£ fcjj* V^J ^jjOjb 

. SaJO ^jjiiI 




r 


j—•>* J-*»ill 


W 


,IUII Lb oil 

2Ki JkTt 


Sir James Jeans 



J && j fc Jlf . M* If 

. cULp Uli L* ly»l jl jl 4 l* <*£^>*1 1 jly» aL»jM «i> C-lf iill liJ-i ^! Jla>“ y* ^ 

jt frLii £*j£ 0\ Jp jili Ail Silp JlsAAi UiU 4 Ja--ii JL>- aJ l* Ufl>w Ob ^SviJ l*J^P 
oliUaj 4 \ c jnjj 4 Up| y* lil^Ja t c-oj^-l Aij*iJ (Jjj ji I aL* *A>-I ^ 

^-ui j** vju^j ? j~iii ia* j* *b^b ^ . u ^ 4 s>-^ u 

Aji^aj AiJ . yJcdfc 4 Ol-J^l £jJ* ^ P^ J->«Jl Oji U*->W? O^d^ ^ ^ f *£3J* 

: ■ 4ij . iu^pNl oUna; 


JL^- .. AjU-^i* l-Mj l-A-*^ (J* «-a*Ij ^J> jj^ 

£-* j£-iJj .. ixli il^il y OljUil .. UIjA <Jp LfUjw Ifi* Jf fjju 4 Oli^Jrl 

«k>-l 0l «Aw Ij^*aP .. fr^L-lJl ^P i *&ry* ^1 > ».m 1 ^/1j jJL)^ 

<Jp • ••? I^Uj ,ji . OVl J*iJ ^ -UjJlT j^s .. flp jo« UIp .. l^Jj 

Ip^wJ . . ^^JP" pU*-W If; . . iili» Ip ^--P^lJ .. I JO I l-ip V ., aU-l Aj JOC ,» p ml *V 4 C.J« 

U* I4IS" £J*ai Dl J} Ul^- aU is U 5ji JT J*iJ y*3\ JLpI .. y -Ij ^s Ipi i<.L* .. tUiaiil 

i^Jx* ji ,. SJOJjt A^aij l-LJj . i^p.^T ;yj| Ol>-l*j^-0 ^--^' a j>j , ^^>-1 ol>- 
,j^ •• Aj|/P oU otj y .. ObJjy 4 <->-^1^0 4 (3^ 4 .. JLicJlj 

f, * 

y ^ Ip .. UT .. a^P tw-JlshfcP .. am\^s> j aat* .. ^Pj ol: kl>lji .. i-oLJI y»j^ < Jp -O^il iJtp 

. ^ luJl I j* ^ 5 ji .. olj-01 


\^[ . Jispl 'i/ ? jwLjyiil <Jp OjP Jljil o*i> J> ? A*y» Ob 5 ^U 4 j^pj Oli olji 

A*-jiJ Ail Ol ^t *5 ^jil 3 j]aJl 4 iiljiNl lj> Ol . Ujl^l ^ J’^ AJ ^ 

JUM ^1 jAlki i^jjl JaaJI . Ja*\£ JL>- OjA; ^p_^ll 0 | . Upj AjT'I (^-Ul j* 4 JaaT 

- Jap 

^ ^ jl^ 1 J-aaJI Jl ja dtUUpl ( aJoi*>I 4JOy*i olT Lpj ?« 

. 1 LUp dj^u 1 Lo—Ail ^sj> 4*^.4 . 1 ijSLil ( U^JI) oljl>rl J^J ( J-^ ) metaphor 

l*JLP 4 Oilj . Ail ^-Uj ^ A*-jii J| JaJJ J-A*i^ til . Ail jj jl^ Ai| 4 Oljl^L p-*A* JaaII 0 | 

Jf' . 4 s ®J 5 ^“ <J^i| J* 4 J* ^ ^ 4 --^ ^-A-d 4 I/Aj 

ji . Jd-k Jji | 4 £y-\ oLJ_£j I jl 4 jA i ^ I <£ oL*J_^ 1 Uji Oj^i 4J0 \y3 


ajvp flbw jjlP ^S' » a»L jl^l 4 cj Vj^l ®jL)J tlr^ j-^I-aJI ‘ < ^J-^I j*i ( * ) 

. ( ) . Ija jlP a*J^j L ijij y tJlAj . ( cJDi ^Jp jJ-0 j 


T * V 


. aVjJJ olw? iS j ^ iS »lj£ *!/• 1*^*5 Vri LLp ^p i <0-*oi0 ji c ajI^JI 
Ob olji Jl Jij ^pjl Ob OljLll CJlS^ lij . A^l—i** aL*p Ja*JI JJ Ja*JI ijaj 0^ 

0l . \±*~A>\ JJ J&j LjI <^l . ^ LJI Jl UjaJ Obi J*JiJl ILa ja AJj£ jl^Vlj J*bil J L Oli 4 ^Jpj 

: J^aJ 0t»U ib-Zb/l ^ U)l ^Jl ^ aJLaJI aLa 

^jdl IJL a>| ! ^>111 IblJau ? ^p^II cAi o[j.iJ! «-b U ¥ Oil Ji*ll IJb y* U 

^ jA l-b 01 . *kjk> i-u ja J*\ Jap aU J>- JiP — fb Ji Jap J OlT U 0^1 •/"A* 

0l i ajCJLaII oj^AJl Jp ^l*»lJI 0 J^b-l J^ J*jb ^ 01 

Oljlap ^pLo til <0^ *— > bLl 0j . <*a*j _jl *jy*> c£>»* ^rO I A^iJI ^a »i.* ) a-c* 1 <^AJl 0^ 
a «*aij C-lIT* liU Jca i ^j-bl Jp Lp-oii boijt c jl3-b*Aj>- O Ji ^ j£- f A*aiJ 

& . # ** 

? 0i[ ^^-iJI LA t A*Mjij JI Jij JAp (jy* ^J ji LJI 0l U«->w? 0^" bl 


^yJ\ jf dLitfb 


Ja . JL jja>- U iOP <£jL-J o!/» J^lb Ja>- Oi JlJJl ILa 0 l Jyj Jp ^1 ? bl U 

*— >y\>- I 4 JJ 0 ^- JjL ^ 4 til Ja ? (J^l ^”bo ^ pbj 4 J*-Aj J^P Ja ? Jai* aJI Ijl 
‘ ‘ ^ Or* ^ LUb lj_^ y^-i .1 ^1 ? I jL-» 4 ^^ 

? aJNI aJL-J^I ^ jl o-bi ^ J^c ^Jlil Li aJTj^ U>- bl j&j . \^>- *y>ry 


jl 4 JUoil bl* il k <U^i ^ *-->1^- A^i . Jip 4 I jA <yl^-l 0! j*Xrf 

4 btj . 4 aaL JA Nju aUm l* jj» jP ^PjJI 4-3^pI 01 1 -XA J ^Ja?,M*l 0l JaT ? Jap 

A i ^ i A A 

aJLju L yJtJ 0l Jj 4 s-gyiL a-aL ^yJU 0l IjoI ^Jai—J ^ oJjl aL^I? 5x» JL» C-.^L,* 4 jb yJ& 
Ji Ojil bcl 4 b.-Jn,;*,* b*^Pj aJL- 4 JL aj>w J%>t 01 J_^»l L-Um . Jai> 

. Ojj^Wl iijL- C - a.^>j 


4 Ajyt* AiJij Ajl ? I J*L bL . ^11 aUaj L ^a ^^1 OU OLi jl> 

jy$ jfi» 01 . d^ibl *iy£ AjI . btA djjbl frj-iJj *iilj^Vl 4 Li <J 4 AjI . OH^“J *>^b 

( Ajy-^Jl <lJa> ) ontology jyy^JI aa.JU oy J-^LJI oL-l 1^ Ji JyiJI J jiXSl dLl^w* 

. epistomology ^yLl aa-JL»j 

a J L-wJI ^a oJUbi I ^“L^jl^I J.^Aij LI . diL aJ^u^JIj Jap iiyLl : jLdi^bj 

# 

J JuNjOjS^ aa^L^. CiL^bJI jP—3 ^ 4 L.Bass <j^b ili^^l OK*" . ^^Jl ^il aj^> wJl 

4 Silllj Ji*jl Ov J^bisJI I La OlS^ . J^LJ a] 1>- J L^t ^IJ i^bJjVl j*j$ Ji 4 Uljwl 


T * A 



3 jS J . | J*-A-l — JaaJI iiUw* | IjJKj SJjJp Ujji ^y>- Ji c ir^llj iiy»il jl 

*>b- icji)! 3^J4 aJki> ^jUj i ^\j j^\ o\->V>\ i aJLp- <j i x-JsAj jjo ^pVa^\ i : 

i 4<b4^»^]l (LjylJl ^j>* 1>X«Jmim^ 

jwJi J Sjm Uj ^ii j.. ijjyic ^ V jwJi oi. aLu *ja oi 

ouSj 45 *Up o-S~ Ol i b-i J*pI Ol jb>*l L*J^p ^p Ol i j>*T t oi 

OljL>- Jl Jji* i^jjl jA ^y&sh <~+zi-\ fJP Oj^i 01 J^jil yj . O-Ui J*il ^1 Ojpl 

Jj/i J . Jjljl Oli c l* AjjjjJaj l Ja ^Jp bb • S^iM JLw.yg Jp 

. AiJl jL>» <^1 

Ol.4 :;s rtwll ^1>U- Ol^J*- j **~yb* oljJ uy t j J**b J 0l£» jL^-Nl Ua JT 01 

Ij>- ^...^L* UL^T^ ciu^iTj SjUtA) <Ll5 iijljfli* neurons ob^ ? ^w.ll «Aa 

* « 

y-^P I jlf^r- c jjiaill 5 #JLp jjP c Lii>- Ji UiL y\j JjJLj . *iy y 4. ; ..<aP ^;„a:l 

4 ( CIA ) ijS^il oljLio^Vl c <iKjj jl^Jrl Ua 4*J!<1 01 c->l lilj . 4. ; .,^wll 

. IfJLt* oUjUll 

J^ j' *<£/*“ j b,j i O^vflP J ^Ui-^ *yy jl^Vl IAa Ol 

Oy : c^JI Ja*t JjJjt jU-1 . *Aj> ui>-j ^ Jij* b A=>*l j y J-Sj 01.Sjj 
4jbv*w*Ll Ogt 'L l (Jp j > » « A l I JA • 1 ^ ^«Apj 4M ^ 1 J*^i<»«* 

. Afti > jJU- 1 ^wajj t-iUtf «ilx i-j-sdnJl Ja-1 <j jyi* Jj>wJ 

^y-+0 <4-i^-l dJAj .. iJLi^lj SjljVl jjv 5 y\+* l*i^ ^j^Ij *^! 

iiiU J oljjJl ^ jJauJtJ Sytj iJLsU ^LtP c-UsTil 4j>^Sj . jyL* Qj^yflp 

VfA4 JjjCJ ilU- J 1^1 j^-tw-l Jp UiU cjwaj tlJ^lj . (<4> 4 Um j^P ilU- J 0 ^ sA*)l 

4 ^ f 

<w»j oliiL>- 3 Jp ^jJJ Ji 3 jJL^ ^01 4jL 3^-1 dJU ol . olJl ^ Ua4 IjJp cJUiil Ji l^L Jjxil 

. ( 4-#U JAI y Ol \y 5JP ) AjjjJ 

^plyiil J^JUU ^^1 Js^***^ Ail . <**y c (^Jlp j^P *jjJ^ JJtJ. > - 

jJl jA J&3 ^J^-l 1JA 0l . 3jy»i^-1 t-i^y J ^Ja-OJl OljjJl 3 yj dJ>C> ^ jJl 

bjp 3 U 0 J^iil ji] . SjJ^- <3b- J 0j*sA*Jl ; .^2 ^jl^-1 1 j* ^ii bjjpj . | ^^]1 I A^l 

. <1 il^Jj* t tiJllj Jiji C Lilj . olJl La« 

#4 

Aj.oillj 3^,<,r3> 1^1 — !J*>- 3®J a J b J^Adil 1 Ja { y Jlill ^waII 

j\ oUaJl (ju 3Jll JjUj . iilill ^ J <Jj ^ sail dJA 0|. ^jI*11 Lu-L-s>-1 3j1 
« . * * 
uJJj frLJl 3. ; sa »H i«j]aJll J c^j4 c (Sy* If* ‘ jja jl 1 jy£* 01 . Ja-1jJ1 0^o*] 1 J*i JjJj (jv 

. 3Jil 



jfi\i : X-Jrlj Jfclt c# J*U 1 

I Ml ? Ui la J 5: l 7 j ^>»jJ jl j\d U-Lp 4 *5b» 4 bl* ¥ o^JL^ jl Jby ouS^ 

c ij^iA b-jLf -Uwj c (£yi-\ liL?-l ^JaAJ jlj ( IJL>- <j diljlj *Lil ( Jjui Jl UL>-I 

* • * # . * » 
tA*J ^w^I 4 S^lp Jj LAb* 4^>-US’* ^AJl ^JaaJI jl ? bJI jji t*lir l^b g-LANI 

jJxJl jl j^UaJl . ^b*- oLa>NI 3^1*5"_0*-»s£ll UjIMp $.JU.1»w» ^JUllI ^Jp Uij Jj jl . A-*i M 

. 4JL~* jl SJL>- 4 l^jio V obtp ^1 l^yw d ^Jl JUiNl (Jp- SjJLill y* 

4^AJl ^ilb c d^pl All ^p a^*U LA ^Jl SjJLill oAa jl 

^1 . i f —uij AijS^ll 4.*..^awll UujJai* ftLio-1 ^ jl$A-l Ula < j^?1j JLi) . 4 : ../a«Jl LjU^Ix OlSA 

aJUa*JI JL) ^pl^ll A*^-yil jl . <> Jj>w*Jl ^i?lll ^ yJLJl e-S^b*l 4_£jJ Ijy*^* I A* 

IAa jl . jj*U ii* Ujj ^Ip 5yi*P Ujjiajj Ujj-iJ c3 y«: .» j Ji <ij* ^A. j . Aal l b-^Ui^Ml a*j 
1 Jo^' > j' ^ <j4l* • Aiji jy- ilc*! ft Jp- jiU c jb>-Nl <J* j- 5 !* 

jJLJI <iMil^*l ( Jp Lap- ^jJI djtj jU^ jlf*- t ^jLiJl I A* {j* J-Lj j~J jl ^Jp Sjili 
. Silll N c fc iJli , l il>L- b,—^ c gJb* jl jl^A*l \jjk jl c t . aJUjJI 

\j^>- ( 4.;.,raP ^ AP^LsA* Lj-‘l . 4^j5^1l 4 : ...^wJl OjlaJkl ^1 b_->yl 4-JS^ J^P ^JaiJ I^IU? 

. ipjiAl 4*UI Jp oUaJ JaJ l^.U ^ Jj^ *1^1 Jp 3jjU 1*>U- 4 jlif jl 

5jyu<? y^aP cALil oUoLiJ c <Aj yu/ 0 *ApIa» jl oLmx*JI oAA 
4 ^ \c > ~ *y?J* *> U>-b jl^» ^ bl t jlfA*l IA> jl Uifc . 4. ; . ^awl l 

j! A^ysAwJl aJjLI ( JUxAl ) ^JJI U . L j*^>0 4, : ..^awll lib^>- jl . 4 ; ,./awJl UL^>- 

? ^1 JdiLi ^1 — AaJS 1 

*yry -Uolj (J ^ ^AJl (^1 4 ija>-!^ll j| : y ^y\> ^\yr jl 

A^-^ll £»U j^o ^Jlx^l ^ L*-UPj . tiJL^I ^*. <uc^l 4 ^JL )1 IAaj 4 yi-l JljcAl 4 ^AJI y 4 

U* j** ^ Uil £ri*i t ^-waj jl jy 4^1 4 ^iU-l J ijjj- . J*W jl J& Ji 

ij}»j)i\ ^Jp Ui Ja>-Nl djj^oll dJy . Ljajl jyw JL# JU<al^U jNl 4>-llll Obl^*Nl ^Ju jV IAa -. ^>-1 

.4UUdl JJJ^y-tj 

j£* . IJbf W*j>- jl^* jUsM . jL>- 4^JlJ jl^ aii . Jai# 5JI IfllS" C.-v»J aJLjJI oAa jl 
jl . ^Pj ^ bl^jU-l 4 J^l jl j! t ^ 1*^1 ^1 ^*]as*«l . 4. L> ^.»J ^-LPj 4 bl^ilA-l 
4 Sy~** 4 J d-»^l^>* ^JL>aj jNl Li5sJ . ajU^J! u U 1 >w>Ij p^ 
l>L- y? lj 4y < J Ia# i^A#^lt jjl , Six OP 4 ^ AJl t)l • (.Jilyi OAaII 

4 4 4 4 

<ja->jj! liiJj ^ Aj^ . A«uwJtj -W?jJ Ail JL^IjJl yuio jl JJ# ^JL^w* ly>- l^ljil jl . 3l/* 4 ^ A^ij ^-Jlji 



(Jj c 4—iJ X^9j A-L*P J A*~jL> 1-LA, ( 7V-S^>I Jj t Sjll J -u-i! IJUa»1j -Uj ^ 

. dljll cj i5 -L*?> jlp *Ai -L*3j <J a^*^ JLs^ ^jp 

— * . » # * 

A»r\y i[/> . jA-i-J U.LP yt-^o lilil yuSJ . 4*^ii ( Jp ^-Sjcj 4j*l/ UJ IJla jl 

JJU-I ja J* ? ^ ^iJl doU-l U » Y Ut f i ci <, J*Sll ^ » : UUJj <_£ j>-\ 

> * ® ^ 

j*A aj Ol A Ip 0^ I j*JL- uJJi ^«%pI ajI . *5^5*" ? «»a> JaJUj 

« * 

ijAj ^JA ^yL^OA tjPr Ail . JJH*A (J/* 0| . iJiM 

. A-iiU j|jL>- ^jA IjLj^ <—«i/ aJI^L-j t A j . ^aJ I A-ii-i 0(J Olji 
L» ^LuTjjJl yLiU ^ *>(t» iiliji . AjxJ t jJ l yUiL.1 o-bJp lpl^Jl aj yLJl 1/&U jj 

J>-I.dl Sjy*jLl 0^ jA-jj . 4_JjM oJUb A_JjU Jj-Xaj <Jl 4 ...yftwll A-jiiM U»j>0 

* • 

©jy*jM Jx-iJ \juII . ^A..«,a*)l L^jLIj AjlaU ©.iA Ox A<4.,A>W* ol^j ^ A*U?jjJl 

. Jw / Uw V jl aJjU J*lJLl» ^jixj jl < J©J-jil 

JJflJ l^-'ij li 0l jA-J *f 4»^U ©Af- ^jjL . «w^Ul A gy JLJ 

« ^ I ^ 

Jl>l jy ^lx Jyi jl Ijjy oU^aJl A_«j ^ ^ ly-l .it P J aJ^~ 1 jlJL^ AaIaa 

. JjcuIJ aJUU Ja^ ©UaU 

* * » 

Ajf^t' U^3jjC ( j K d»b twJ^pA) j . JjiJUi «Jla Jj>-I ajI^ jJ ^-5j l^. ^J! a-i^usJI Sy^Jl 0| 

iilk ^ ajL JjJlJI jAy ^\ 5JLJLJI J>)» s*3 methylamine 0/%~* 





rn 



y c vUi* J^-5* U* <y ty* ‘ 

^ t <Jd\y * \^wj.aldolazes oljVydVl Ji* * i-^II jJLjU y*** J»LiJ <J <y*Jl 

* ^ yu *jlt 1-XA cJ^ J*/X*l AJP C oHJ jl^^l OV t >—. Itil 

^ gj-jjjjJl «—>LJl 4~vsAa.il 4-liM : 4 jIJL>-I ^ly JLfjII 01 

O *Jb JUP bJptf Ua>- Uji ( j£-io . c_^LJl IJu ^JjJJ l J^-Jb . OlyiJl iS^\ *-r*V 

cju^i J*jJl OU i ( N ) JyrjyJl Otf*' litt . *&- jl Ja^-I l-b* Jy Oj£*j t Ji^Jl 

JjJJi yU^ Ol Jbu yM JUliV U-yi* v_jUI ^jJajj t ^JaSJI JyO <S^ U> >^ Jy-JlU 

. cyU! 


* v/lj^v^lyy 

>h^A> iw3iV^s o^ o*j NH 2 o\i^>~\»\ o\«.jWi.^»<^\ ’. otysS* oNs*'! 



t *yUl £* U^ajl 04^ ^Jd-Ul OU 4 ^JtpUil JojU C-^- ( N ) Oy-jj-oil »ji C~lil Ul 

^JjO Jl^j jlJJiy-jJl jlili j]a}\ l> ^JLiji t aJLL jl Jbu t-->tJl jJUj t ^ 

Jais4 I JpVI > yi ( 4 UpU ) dJi- . OVl ^ fly U Jp JT . «_AJl Jii £• « ^IxaLI I 
bj U ^ Jf Oj ? Oil <yUI Ui . c->UI jU» < Ji-Sh 1 yi OJi* . Uyi* c^Ul 
. j*isH JLI ^ dlfcljl 01 ? ^1 Ui ^ L*^t Lit y- Vi . yJ^J V jt yAs^J C-lT 

Y > Y 



V-JI tolfll i-ylf : aJUaJll 4*411 

ol Aj’jdU \ Lcjj * 31“** j wwp (^^U ,, l 3 o^jbJI LjI^ 

. 4-j yjl ObwaJl oJLa JiX j^jat *V i-*ilj!l la la 811 Ol ^t*s*w» . 4—3» cOjJ' 3j J^aib> joLib- 

OljJUtj C>b>jA-l Ij-il . <ia* ^jP 4 gN a>«Jb)l baj-ilc iiLibi 3j Ujj lil L^J 

. 4.../awll blUjJi> L^ Cn,;^ ^Jl 

« « 
o» <Ui . <ipU^il iJLubJLl Uw» <Ua)I £* outil 5jjJl JpU; 0£* (jjJU^ll <Ua)I J>-1 

* * * 

J-*/ *b- o« <Uiii cjI>J l c **> -li 3jjJI cJlT jJ , c3y..^H U* 4j^» <U>j 

*<£)jU UU 01. NH Jjbl JaaJI iijLJb i)U SjiJl cOlS" . iWl Jk*- JJJS 

£<^^-1 (^r**i Cr^3 * OAjb-^ Oy^-^ lili* Ulc <~1 j 

. (SLfe, JiSu </“ Vr^ 1 4 

jJU . 4Jt\jjf£' 8 jAi U* Olji ^jisA4 Ifi* JT . <AJj\» ObjK*" LOll>jJr-l 01 

cUff 1 ^ibJ jl biUf JLil ^yill C-^v-^1 ^Jj . *<£jA-l ia 8 t- 4 *V <_£jill a 0 a 01 

ijj jJl A-ij^-l 30 j*4#jj Jiij . bb>-l o^>« a< V jl cAiij^g -1 

1jJL**j ol p-plp • V*y*^ prbM iif' 'j^VJ 01 5*lJipl 01 I OaAb ^1 . jv*a!1 10a j-* 

01^ AJU0J* ^ 8ji ijl O^W?! 8]a>0Jl ^ jtS^l jl JylSC* U- 

^ # I 

. jJL-Jil <j ^Up ^JoS\i j\ U>-Lj jlj ^JL?U Ijl^ 

. oJpUII oJlA jy«*<aJl bill* i-ij Nj 

jij-8ap 0b^7 L*-Up jdLsai> OlO^y V ( H ) Oi^JL>^ ^1 • J>?^j 

1*1 . jjJjA-p* Ob^jfl?-^* b^b bj5*JJ ^b-*l <3^*^ jbl l*^L* «ly U JT ol Jj . H$y? 

^ i*JLU Sjill 0l . u£y^r\ <ia>03l oJu . 0l/»-l*S«J b^?0a*- 

5i jAA <^*9J J-^ 1 ^ - bll 3 8 jjJ> <«iJ <iai 

• vMi jj^ ijaiJi 0^. bb <—i^bsAj ol saJi viJbli ^jp 

«• 4 
. *~~JL> CJjil 3 - be* 0 b > «W »J <wjbJU £y+Oi ^bil dJbil Jpbbi 01 AaJ 

ji <—>101 uJb 01 . Ajulil 5jJJl C-JpUj 01 JLm ijaiU 0-V>* L* Ulc <_-JL; 4 (_^;^>-l iy> <. Ulaj 

SjbiVl d-li v—t JbcJtVl 3 j*£+~j <ulib| 0b <—>bil OlT U1 o^lj . 4 j8pLJx* Owaj 

^ 4 ^ j ^ 

yly <ob 5jb*l Jiit <iU 4 l >-jjl» Jl^ U <^bil 01 4 >!j>£ JS \ jl 0yji>*^ IMi . jjbf 0 j--^p 

. IjL* ^A ^01 Ajm^mII 4^yJL l l A++j Jlp 

*£f -i (3i <J->U Ojbil dJ:> *J Jj^r^ O ^y s oO l 0b UU* <—>Ul 01T U| U1 

jjp 4 Lijl-U 4 jl jJOp 10 a 01 ? 3*^ U^»li . l^ A_*iai jA ^)1 AjjS^l 4-ysOiJl JUjikdl 

r^r 






4^3 y»JM\ 0 oWflj NjjS 


tjcUA-^y ^ OIT" ilJ t U 01 Uj . 5:yijNl jjl ^uai 0) c ylyll <^1 4-s^ 0l J-S^Il ^Jp 01 . kiJJLSj 

»-->LJl Oli 4 ^->L)1 £• JpUJI Oij ( \c~fr c jJUaJ ^ jl 4 OjJL-^jI Uj ^Jl oOll QjJJlS’* ) 

t JaO Oil jjj . JL*-lj oij <J 4 4 U/» ^yi- ( V" t iJaiJlT ) 

J/jJl 01 ^ ^Lil OlJ^A) t ^5kll JJLJ1 1JU ^ j^Jlj • jjl^rl O^wa^Jl 4 JaAj N^ 
# # 

Ia>- J-^Jl N *iDi £«j 4 4**uiJ vOi^ll (J ylyll <WXA>1U> PjlO^j _ylyJl aJIp PjLOl U* 

^1 Oyr^b- 1~J Jyj^y OyU ON ? lili ( Jbw JjJLL^all ^1 ^jJl 4jaA)l \*p\j> ) UUj $.^0 

. Ol^l Lo J Lyl 4 4. ?< tfw)l <j j+~ j iA ^ui- 

yljj Oli jl yajis^JL/* yly Oli PjLM c <U>- ^Jp 4 iillA 0l Ajx>- fc >t* jU£ 01 J-S^Jl 01 

f # ^ | 

^1 co* . SJl^l £l jj> j* 1 *y>r pjtiNl ^ a J*i* 01 -V^J « jl^ 01 y* -Up L* JT 01 . JIp 
. JpNI j£ *>%ii jywail ^isll Jj*i)l 0l <^ 14 ^j^A- 1 t^y-Al ^yi* ‘—'M) <■ ^*)1 yly)l Jx>-N 

oiill jjl J-^x» *1^1 y* jjbAS a!*0L* £?s y* 4 ^uio iyly Jx>-N Jtii 0K^ ^)j 

. ^JjONl o«o OHl 1-i-A 01 4 jywaJl 

4 ; ,ly?Nl A-iiLl ^Uj oNlj . Ji 1 jLi>-1 014^1 4 Jsl>-jJ JLi Ls*J* 0U lili jl IjLa Jk»-N 
lU A^^lkl olQxJl ^ IjUai 4 2Jsl>-*!AL 1 jy 4 JaJ lyl : Jydl ^y* ^>*1 Uy l y ^ U i 

i^ . OJ^j 4^1 4 ^ OjLONl Aia^^L* L*li OK"* *Aa) . l-)l ^xJLxj |JOp ,_^1 

. l^ja^rL N ol 4^ ly>- lOajl OlT Jij . J^aII Oi^l dJlJi 4^ 5 ji^-tAil ^ d 

<jLa>- y gOl 0 ^»Qail <jLa> 0J LftLjlil < J»-S^)1 jJkj ^ lil OJL^- liL*j 


X ^ 1 



iJLtfVl iiiU Ol N Jtf-LP . fillip ja ^LiVl oJJLl J4£ *j\ ? 

-kis£ jyu^ail gjldl ^JUl ^1 <^1 • cJudl A-iJ Vj IaI^A ^Jp ^^JljJl l. t «»*k«* 

. ^Jjajj <iLJl <Uw?^ 



* % * . * 
yljlil IjJLsA* 4 -iiU yi\jj JjJLP 4j^ . didujl d ly-.yfcW ^JUI j»ip Jl^I Ol 

: ^iy^l liA dy^l i^UM ^a tiJJU . iJLiadl ^U-l ^Jp i-kM dj^Jb <j*j 9 ** <^dJl 
Js*j <^dJl jA 41^11 01 . SiljVl J*d vW>j^ 

.^^>*4il31.i>l 

4-dM 01 gj*J IJLAj . Jlp yljJ oli 5jl I £*-~j I 4j| . JLjM (l Ip* tj 

^Y* l^d* Ui^ J^>i <Jl^**Jl li-A 0 [ ? C&J* Ia>- ^^A — Of^J 4 4-ilj d \jA ( ) c~*JLpI 

^a 5 -di dJi* oj. ^JUJi yijsJd |*-UJi JbM o^j 40 >j^di i-iiiii SjLiVi Oii <^d)i ^^31* 

I # # A 

li-A ^l fi *‘& {£*.) li; 3 ?" ^1 (^. W^ ll £/*3 * ^jA L-dVd 4 —4-J \j ^jA 

^ \ < J? ^aw3t [^Ajja^A 3j>Ip u .J^jJ ^JUl ^jL-JI y IJla Ol £* t JU-I 

yyaS *-J . «dol^-l lid*- Oyd^ Oft^> Ov Jh " * 3 * 9 *J* *AJ&\ <L>)il dill diA Ol £*ljJl 
2 ajU:^ 11 J^-lj ^j*Sj ikd*^ IJOJUl Ja>-jJ V ^liJi 

iiy ? V*M^ tj t *^nd kL>J&- <fj}\ U ^j^ij . JL-sOaJI 

C dliiii 01 Jbv ^Ul jlpl Ja r I ? J-TjJl ^11 ^Sfl JUJ! ylyil djSf jUtl Lli U-y-L. V UI 

*■ # I » * * 

<—t VjT '. ^a ‘ 0 ^ v- ^ mAil ? yaJ&%.i* j>\y oli 5jL 

^ ' * 

4a-a^-I ‘-.-'Lil c -J-s &\j j |y ^Pj t < 3 ^*^ ^Aj i ^JU>j 

. iJliJi 

? J^LiJl Id,- O^oi 01 <diL| V L Jp lili . ^JjAi j ^1 Liw Ji O^lj 

c^l^A-l ? ljL>-lj Uil>- Odjld -1 j^J *V t ^*d c lid ? Oy^l^“l ( 0 ^*^ U?- 4-i*j 3X* Jbfj; 01 lid 
1 Jla Oj-Li . oVl jyf U^-sdlj c d^-1 5^>lj^|l cdljJ y-\ Odil^-1 OlJlA ^JL>- ^ ; y 

dS^Li ^p t A^y-dl j^1j^3 <j1j>i-**NL dll oUjK^ U15"" L^i 4 Oi^j t j^.ddll ^*o3l ( J-^Ldl 

. OjJl d»J 0 ‘ ^ ^>1 jjidl 

Ql j+.jzs OdiU- d-»-Ur . V’Mlj (J^dJl ijyt (J^ldJl «d»jJL>- L-.MW (^-idl <dll 0 | 

01 ^gk**^! 4-«A5^ ^—«- > *' 0| . dA L--JJ ^>>ljj-Ul ^Jyjl Ip^j 01 (^yj 4 JI v* l*^-£ . *—O^dd 


lid . iJliil 0 •/• ^ dl*ij il/>o LL-i jjili <il . ji*-^ll ^,>11 j*-l—Jl li> idL-j je£ 01 ( * ) 

* * t 

UJ? Jail; Jjw . 250 dly iJdll ^ijA iiP \3y> Oj-L^l ii 0^J «JL>-j <y>[ US' ^ 1 J>J-\ c.kil 

• 1 1 Jail (j> Oi^l^* Ol-**^ Oif ®*d! y i-jl±il y fcjJ^d Uj** 01 . Uijl \Sj>~\ W^-^l 


y\° 

















Ajjl, dULc li, .^b^jlb ^JULTj ol . ^L«ai 4^1S"' i i IJla i_ a ^1 

Oj. <~>U1 JjaJI <yiib ^ cM 4 * y~*~~i I 01 J-» y ^ jL^pVII \ i>j . OVIl ijL^-l 

y |frpjjli i Ajl jj . U Sj3 *^Jl ,ya** JJa* A^3 4 *U13l Uj- ^*0 

b 1 j-fcj . 1^# ^\J jw ^jjJl ^^4 Oi^ ^ Ajj^i Jly b c Sjtl* aJI>- ^ *i?-UP $}y-j 

Ja>«]j 01 CjX ' jb>- Jljj b aL^lb cJ^ljJl J-S^)lj • ** J-yi^l Jj oJl j Cf' 

0 0 0 0 0 ^ 

0 *>blil ^»jjl jJLJl JLiw? jjp l dJUfc J^Ul i>JL* OjJLi . l$lf£ O' j\ C-UJJI Jby H 1 Jji A-#W>J 
^ ^bu^l aJL>- (j C)j£cl>m LJVbjaP OJK" . A««.,<aP ^Ua>- Q-A++* US" t Obj../a«ll 

. aJ AJ yu <^jjl ^J^-iJbj 3L>mJJ ifjJjS* |*^Jl 0j . <J^W 2 P djLil I^jUwiI 

• ^•"P •j-iW c>V • <*>' ks ^UjNi 

1 Ji**Vfl JbJLP 0 j& JjjJl <*J 0} . yu£%X* y\\y Ob 5jl JaJ- JL* J-S"jJl Ol v_Jb 

?6 J # * 

&j>JU <Lfw9j3l c^b bj i ^JJl H At*w»j Ja>Jj ^^>-1 0 yj . ftUJJI Jjw v-^LlI Aibb* 

0ys A*Jl bl . ^pVIl jl ^Jji**Vfl AZ*J C^iK" £. 1 ^** l I 4 LS < y tiJJjj bJp «b*-b 0 |i 

^ 0 0 0 0 0 
i Oij C)\ (jv ^ jU-' 0| . ( jgU: * Ob ^ ^,*31 jjisj iJiLl Uip djjJU Jl>-Li 

. t* JbwUtJL* «Aajl> 

ol j*A-j ? jW^ jl>-jj t* . bLi AjtiUil dJufc (J LUpI lu^J 

aj j>i*~]\ Jja* IaJLp a ~ju br j b*l . a 3 bJL^ 0 l^> N !! 

. 01 <Zjyi-\ *yry I b! I 0| . bfo *yr^ b upj y jW^rl 0| . ( bl I 


? 3^lj oljjjl Ja : « ut tj SjJUl 

*yy bi^p b. jv y ^ jb^^' ^ . jb^' • blys- ^b oj 

• Jy*^ Ubfcj ) jb»i 0t ( J-»j . LJi i bJi y bJb jLi>-i Ajl . 3^U UJL- 

jO?L>- . 1 *)Ua ^jbbl ) (j ^ Jj ^jy^jUs* 0i4^-j b |i UJt OK" ( a-sJ O' JJ 

. <~*y£l\ U*iU ^ JiJl . I JiJl I A^l 

* * * * 1 

ti£yr pyy Ois*^ ) byL* b*>^ baU- Iim Jaj^j Ajl ^Jb y\i r-^ Sjyil A ♦.. J l 0| 

I bjJul ^^b . ( A^»jj 0j*s<axJl Sjb' ) L*j—^ Uil>-j ( jyw? 

-i>- C~lK^ aJ y*At- SjUJ Ifil jJp y^jy O'j IJLst- Uy-ofc 0! U*iai^l a1l»I iJULc [S' yJ 

vl>^U-l JxLij 1 Aji U J-Uau ( (y*^i ^ O' Vl .. 1}jAA A ~*y£ AjjU- 

AJwijl O^JiJl y 5ji AjI ^ jjJji ^biJ < Jl» ) a^JLI SJ^-Uil < i Aj,+£}\ y 

£a?4j *~AyS A*^i» ^1 yZJ O' y ^JpljJl ^UaiVl jl L* 

• [ ^ ] 1 yy **y»y **y* 



a—^ Jaj^ 01 JL*jNI ^ : J a: ..o Ja ? ojjUll oJla aj^J uJl oLj‘L£J 1 ^iJLLsjc Ja 

OjJill oJ> dj£j Oy.^Ldi ) iiXo jl OljAA i^AyS* Ot^JaiC 

li> JbS» ^ . cply aJ^jNI *j\ji jvj JSi" 0 ^ 4*11 jv jjj coupling 0lj31 U ju N «.^>- 
• Jl ^b jl a A^L-J-l 'JA 0 jQ }aa Ju^J jl Jl^ljNl 

b£~M O^oaJI Sjttl iSjAA XjjA 5Li j& v-J^Jall jJjJl jlj3*>U J.., .a a 7 giji Jf 
11 1 jAj JUa jl jS'JLtf jl i_-As jl I lJUk Ji* i»L-^M<l ^£jC iJplS ijjJC bt-ijf 

* electrodes aJU^JI ^jLAIj SjliNl l^USb .. 3 U 5 fe* ajI/ 

olfl ^11 ) j^aJl <^ a . ^a» ull *ljJ>»Nl li^- lil ^3i$b Jil '.X-lP jl jAUaJl 

. Uxp *Li*iJ SjttNl ijlfU , 3 ^^ Jbcj.\l jNiaJl 4 ( axon hillochs 

£r ij£*l (j ij^Llali ijjJ-1 (Jl ( S_*ipl Ljwy 9 j^>-j11 4 ob-Jl aJL* ^-*jJ jl 

frtSsjNl u*** 9 J-^ ^a-s^cdl oUjy,a«Jl ^ \t-y+jt- (Jj (j^jy^l 

J^-^aJI Ajl . ^ ^rJ ? jjl . as^LI ^ 4jl t ^Ji 1 ! jJu ^b jLf>- Jl 

jr 4 -^ •jv 4 ^ Jp <-? J- 4 ^! s£r^ • Jjt***^ jr*-^ ^ «j*^l • a —* 

ij JJl Ajl , 0 j- - >*»ll jl jl^ aaIaLI 5 js^~\ (^1 ajV* ^ 0^“*'^ aJUUII 5jJJ l Ajl. j^«< ^w jl 

J^LiJl Jl j^jai l J^-iJl ^ iiLiJ-l Jj>J <-1*^ ^yPjJl jl . i> (iblJ j jb>»^ 1^-jii Ja>Jj Lpljjl 

• ^ a;1 . pi jy~ Jji 1 ! aJI . ^*iljJ! 

0 t 0 

btj (^^l (^ liljpl Ob J? .^l j| . djjyjaJb (_j^J t c$j***^l j ^jl-b 4 ^ 1 ^^ Jl 

0 0 I 

V. 4 bt* 1^15" 4 l^l . NUp ^pj jr J Jl (j^» t» iJU* (j-Jj . o!jLU «op 

Ajl . <~Jij Jk>Jb jl <++* : 3JL»-lj <+*&* Jv^P JT 4^iji Jl-*il . kiJj'ljb^v^l aJISj 

jjybt <_£JL>-1 | ^iaj 1 . JL>-ljjl ^iJl jic 1 ! i y*^ (£ AaJ i>- Ja>jj i j^ OA ajLap- 

. lj jjJl (_£jl*«il J A^*A>- frj-iJ (^jil J** Jl • <>> 5^"bill j«Jl ij^jJ-l tjJJJj j^IAjAJ-l 

. AJLj&Jl Jj t /*«ll j>>«J jNl . Aljl»Jl y^z jb j y**03m}\ Ja>-1 jNl 
aJUJI SjNl Ji>«jb l^-jaiy i J^iJl ^ OljlX* «jp 4 jlli j! Jl^sAwJl IJLa J 4 jibjb jlS^ LCj 

AjL-J- JT ^jlj 4 y ^1 J^A«Jl i J^AaJI oJa jl . A-^i^dl SjNl [f-jlAJJ 

0 0 0 ~ — 0 0 
. 4lk>J-^ J \*a Lt ob>-Vl pfrAA J ^-a^>-^) Ajl j^pj ^jjj^-^/l jp Ly»j NUi^ 

^ ^ I I I 

1 1 J^i*Jl «Jla JT jl . aaJi>* 5^ cJl «ly U jbx>-l ^jJ kiJbp 4-j1^1 ^l^lj 

yUjL-l ^jv frUl (^“jl^ jri b*«^iPj • • AjjS^^1 cJ^jb>v^l aJISj I l^l . jJlaP 

* 0 i 

JpVl J ji^Jjj^l IfJiA) j£ 4 LJl^-jp ^iLjalj aJoaamJI J^l dJLA jli 4 Ob^s^jJl c-jI^jIj 

. (^yi u j ji) JmaJh jjup 4 ^^u)i ^iwi ^Uip i^i. jl-Sii j j^Ni 
# . . # 

. (^Pj Nbl ^ 4 AJ^il ^jp ^ A>-Ji JS-jJ 4 LJlj-isP Jl>-Jj U-LP 4 J^iJl «JLA Jl 

^jlji J* 1^3 Aj! AjjJ JlfrVl jJLpj jt J l^/.b 4jyJ c^il/ db^AP jli IJLa Jpj 


T ^ A 








. ( C--lSwJl ) 4 fAj jjz- bbx* ^b# ^ 4 ; i^J^jJL- Ol . bill <^1 viipjji 

4 bfl5" l^Jl ^«./a7 jl iiJLU- 0£" 4 uJJjiP ^Uj jl jJJLp OS'* l>frl]al*l ^JbCJ olJb 

4 ^*iJl j^-*Jr-l ^JS*" 1^:1 ^Pj 4 ^J-i-^Nl jl 4 b>bu^“j^*AA 4 ^1 

. tijb Ojljiil l^iU t cjl ) 


. i^ljjJI dJU ,i}*ljal«l jy^ * blj-^1 <— • y^l * CJl I . JjJj>- ^jA 'jjtfS (iJL^l 
iJb- ^ Q..:^ . viipJLj tibiJU Jib jl ijjJlj OK"* bJLP jK" 

C->y-b . ^jj\^j OlJb Jj . <-~£y yu N C..:^ . <b^w» ^\P 4 4_*a> 

. b <Jl!m^ 7 ^ ©U*^* ^Jl NH 4-pb cJUs-il Jj JJJ[jj,..,ae- cJK"* . Ij-b 

l^l 4 CbplQaJ . a^L-\^» Sjli* C->*--b . IfJP OJjjI ^ tbjjVl NH cJj*Aj 

. C-j j> Jj c.«^j 4 oli^All Jju jjPj La> <J1jj U jtT” Ol . ol&^l Ui 

t i jc^J,l J-Sj JS" j[r*^ J* *■—* <Ji J**i J^J tf ^ 

jr cJ>jPj . b^J-j lb*j N_<ub* blj Ul .iVu>- tbjjNl C*J^ . |tf»* 4 jbb 

Ol Ojb>l JLaI . Q.b> C-3l k . C-^P C-jl 4 < C-jl I . [y^P b ^ $ 1S ^ Ij-^jPj 4 ^Js^j 

. APj —j *,lJL*-Ai Q.l^P-1 jl ^>-Nl Ojajswul jl Jxl . bL-i ^JaaJ 


JS^ 01 . ^il JU^ . i»^i iVj y t*^i ^1 u» 01 

0^1 Jjlk* UUb oNb-1 ol . <ll>- 4jjJ (Jbil 

0 ^-jjJbl (Jji 4 jcJU-1 ilb- ^ o-5^>r y 1^ o-l>-lj JS^ 4 ol;jJi y Ol^LU 

>Vj'JpV 


. JJ (Jbt-^jl Or* (J^ J^d u-bpj 01 

( j^Jj . I lJL>»lj ^bSp ) Uj^- JLa) . ij;JUl AflrljjJl ^ Jajy iijia)! o-i^j 

obji* CJK"* . <3ji l*bp 4 C ©JUJLp Jjip I b cJl ^7 oI^j^I cLXLj JS^ 01 JUj 
# ^ * _ * . 

<Oji (Jj^P liij^ ^lj ^P LJlj-iP b*^- b* 40JlSj Ja>-^J CJlT 4 C-jjJU Jli I J^JbSl | 

• ®”^ > * 


? Osrjj : j£)l J^-t U*-lj J^-l J^Jl 

4 jJ^bil *—^Uap^I ^ 1 j^- 4 W.Penfield j*^j«—i-i^l -bl 

J*M 4 JU Jij . JL«Jrl -l>-lj Ol^v* <1 J-bJl Ol oNl>- dwb ibLi O-ljJ J*>b 

. C cpL^P^I ^1 j^l 0l^« <1 J-bM ^ <j>^Ol I I ^b\\ 



Lo J Ail . jl^» JS"* J JaaJI 01 jJLj 

jr Ail . ^IjjUJl iy-jJl f L*il j *>L- JT J v^U *i — frtsiapNl yL-j ^ UiaH^ 0*>Lu2a)Ij 

uy 01 . Ajy Jyp SJ* a!I jwC J*jJI Jp yU a^b Jap Ail . di-i*i Jl NH dJttay- ^ t 
# * * * 2 t 
J lad . ;7 1^1 . Olf^l Ajj-LII JyuJl j| . IjysJl* UJj Uy AjjJJI JjAaJI Obyjj «L>-jVl JaaJI 

Nl l^ljLi^l jjii J Nj . ol^c^l oLibJl d& a^j^aJI jLi>-Nl Lij ^ JaIaiJ . ^^3! dXi^y y -* 

Ji c-»Ul Aii*i U JaaJI Jaaj U-Lpj- . dJLf jM Jap Aj ^JL J*i JT jl . jli£ (j\>- 

. L>-yA4 

A^UI JJ»aJI £• £#1^11 J J*IaIj Ail Jj AijiJl (JjLi^l £• L?Ju* JaIa^ N J^-jMl JaaJI jl 
SaiyS* J-fcAj Ail . AjjJlJl J^aaJI lyJj^l ^Jl d-»ljLs>*Nlj jl>* Ji jtr U £• JUJjwlJb J^Uij 4 Jai* 
JL>-jNl JaaJIj . ^*UNl AfJ*-J ^ i r .« < Cll ^jiJl Ja*3I I (Sjl I tw-A^sil AijU>* Jli* y* . OUjAaa 

. Ajad>UI A^dJl JjAaJI IfjaJull ^Jl (w-A^il jy*p JJT Ua £-+jf: 

J-^» 4 <jl£ Ail . aJL»P £w» Jb-jNl J-AaJI J>0 Aj^j jjl JyUJl A -^ aA l ll U Jf 

<cjJ olj>>- Jl SjojU- 1 AjjUf JL^-jVl JaaJI Jy= Lil dJJ3 Jaa^j . Sa^-lj t aJLap i 4 a*J^JI 

• ■*y 4 ^y J**' ^ <^1 NH *<£^-3 A**-si»j N j^A*Jl jUxdl JU* Jj . obUll 

jli Ij^aj . jj;«^awil <JlAid*V ^ i^i Ji-^Nl jl JpNl d- .l^l l — IaA>-j A^Aj^il aJo^^LmJ 

^ ^ . . 

^ylj li^j^j . Aj a^L .^ U Jp jiU jvp Jaa)I jl j^Pj Luaa j^Xj J>^" iljL- 

dr - I*-pJIjj t ylyil s-r-< ^=j^j W^y OK”* ^jJt ^yi Jaa3I i jl» 

. i ft uJNi ji aJLp cjit u jp jjL- u^ji aJUaIi ok>i ju ^i Jp f> ^iJi t uJNi 

Ajj jJl J-AaJI JT 4 J^-lj C-ij J i Jj& jl y -l>jNl Jaa) 1 ( AJUJj ^Jl 5-Ua-jil 4jjJ-\ jl 
dr*-^ <^l j^J -l^ljll JaaJI dtt a>w»Ij -b“y *Vj . lil A«*ii cJjJl J 0>^i N jlj 

^JUtflJl AAJ Joj LiL^Ai J-fcAJ Ail . JI^A aJ Jaa)I jl Jl Aj j^-\ oAA <_..; ■* » yjj . J-^l 

jl^U-l J-Aiil dr Jj^l 3>iJl J OiWJ^l ttjUll OU^y ji-UJl 

J jlS" j^yi (^1 y=i 01 Jp- IyU dT dr^ • Oi* 4 i/ 4 '-*' W s * 4 iSy Js 

^■A^il *^“b y^l OlS^ • A*«uii ^JLidl A^-jJl Objd lil^" l^ y siS" jl ^ 4 OjJill 

. Jaa* Jj>“b Jap l«y- jK^ l»y * jl jl 4 A^^ii 
s « t # 

b*i • ( J LJ I J tLd<Nl jl Jp Ijili jyj A>fcj>w» 5 ^aII C-JlS*" bl 

(^Jlil t^y-ll 4 4^jiil <jji~l 1 J Jyi~i jl ^v^jC iJbJ^ Uld>-i jl ^1 . Jap j>IjGjI aJ15J[ 

. aa*Ij <U> 5 j+-j all aJLa^I aj 

I ^ I 

01 4 <jyy°" J ^ib Jj*^l J-jmJI J oli^j ^Oil 4 jy* 0Uy jl 

jjjfldl Jp jyil Ai»«L>- iiL>l CJK' _djwaX Aib frjil 01 Ajil^jJ — AjJaLjl djlj^l 

TTY 



j* ^ i I throwbach J—b 1 if ^**31 schizophrenia fUaiJl 0 ? jl* ju*- 01 If . 

Ji*Jl > jLaJl yfc ilJJi < 1 > 1 T . I SJ^l I Ji V jZ~h J& ^ <^AJl Jl^aJI oUi£ 

? y \j <l)L-jNl c-^L-^1 $.hjl <j\7j^*^-l JUaaJI cioU- <1)1S - * ? SJbJL*Jl J^S*Jl» ( .A>-jNl 

« # «• 
jlyjaj 0^:1 ai CJlS* jJJi Oli^aP jN cL;il^-l IJl* ^ ^Ip <_j>Nl Aj^C JLl* 4 tl>JL>> ( Jjfc 

l» y j>U xSj . ifjS\ y IJl> <1)1 ^^1*1 ? UUiil oljJ £* jjJj <1)1 ji\ y IpjL U 

4j L 4 » - ^ Q, (^t*i ^ Cj* < 1 ) 1 S* bfj jl . bji <j\plj \y++s0\ 

iiU- ^ ^ <!/• 1 Cjy ‘ <ytp3 <i/* v^y ^ jy <^1 ■£ 

<^ 4 <i3ljjl i£*y 4j*^^ . I bt ^i)l ui | * (**j\j£t\ ©til Ail . jli)l ^1*1 4 _<jIj^J l 3 jJa^-\j JJ*-** 

4 Uli . (j C)jI>~Jsj jJlJI Iju C-*jJl jJii Sxaj . yy 4ttl O y^> 0! 4 4il*pl 

4 j&^y* OlUS" ^5 ">Xi\ 4 AjjJJI <J y*&\ Cj>\$ja£ i ^jJtnJl ) jy^ 1«*JLp 

<1)1 . ( i3-Uf t_3j—»Ifil 4 jjiiJ N J ) : c-A^-li o-jj ^jp <1)1 p^1 <Jp <1)15** IS1 Up- ( Ji** <j&- 
. 3jUil <J^AP Jp jji*Jl J| ^^A-o ( A>-jNl ^4P I <1)1 . ^p 41 j>*J yjl <J1S 

^Jjaxil ^mSJ Jp iijlA-l iL>y**b\ <1)1 ? 3JbJbJl J^SiJl 4 ij^Jaill d*i> ^^P 

j )^“ Jj*i 3A«^Jl 1-lpj . Jl*pl <L*p -L^-lj jr . J^5 p 5Up U£jJ <1)1 

» ^\p 4 4|l^" 

J 4 * V^J* Jl J~*> fl—•' Jl ^U1 <S^ <J^1 j/^1 J* 

. <4b> Ir’I «iAJ3 . Vsfb* 1 Uoaj- 

a^AsII ( j^a j y^r 1 ^^ ^il A^*lsil C)j£j ICj 4 ^l ( J^«j aJUaJI ^L-jNl «Jl* cjIS^ li^ 

L|K" oljl^l £++aj Jl Jai4 li* * ^lj-^1 W- 5 j <j*M5 jy OlT ^Jl 

4 . I** iil^^Nl > y Cj\jy**A SJLp 4 ^ <a>4 h 1J <bU-j 0^> 4 ^sijbt 

if siyry A-^lsil <l)j^J < 1)1 U )1 y tj?r 1^1 oNl>- ^ uJLiljj y 4 

. ijjJUill iu_)l <uL3^“l |l Ip 4 a5jJL> <^JJl blip ^;.^> olsll pU-jNl «JL* ^y^r • bjajl LL>-b 

-i>-jNl JaaJI <jJ jJ ^Jl Ajpj^il J^iJl jj-i J-^ J> ? ^j^Jl U)1 ^ bU 

<1)U L^jf <iJJi <1)1S^ b[ ? ^iUu L /*b-<l ^Jp Ajj-iJl <ii)^ip <1)1 £«Ja£«J ^Jjk ? p^ll <^jl) 

* * ^ 

. Uflj j^Ssj 

i^;«i)l tjJijjftP oli^4< <1)1 ^>;<^wll 4l Al * ^ J ai * «A^-j|Nl <jjLUp <1)1 jy& 

^Jp^l ^ L^>w» p<^jA-l < Ja^»L 1 <1)1 <jy <Jy ^ <1)1 ^-i? . <_/*** ^jp- U^w J«*ju p^Sj 

■^>0 4 Ji ( <Ja^-^il ) <1)1 Uj 4 <jJU-l bi5" . ( 1 ) Ji-^Nl ^ ia^L <1)1 0?.J ( t ) 



JlA d\ Jai- a 4 Lji Oi a !Al* a 4^ . JOaP <jJ 0iU jly 

: O^ 1 


mUmummUUTmmTUUTtHtUU 


J—4*i] » a | 0l J-£-0Jl lif: H Olji ^ ^Ij—JLP Ja_J—>- J.P 

frL*5»l ^P vl*^«JI J j>* Oj • pj^JI Jva*)l ^aLasJI vl>lO>*V cJ>K* Ail j*Pj c ItLio 4 I 0>*jNl 

3 y» As^il jLl>-Nl Ua ^PjJI ^ AjhujlJljj . iSj ^' AOj,.., raP ( 35 I-a>- a jl-^l t l£ j>*' 

, Jl <u*i a ^UJJ a-*1 J£-£j JOO^ j^/ill 01 • ^jaUsJ 4 O^fl a^jOII a aUoaJI 01 j*pj lo> 4 5J->*lj 

4 iu<xi>w» jl aJIp <L>\j\yj 4 oljVl ^ ^Ij-lP Ja.l^ aaJUxII 4 «0> <Lfl ^ M» *) l p^*Nl aL-JLm» 01 
. AjOJUSsJI A-P^tf^ll jfk\jix Jl JA J 4 L*j^5" lo AjjS^Il A ~^a*J l AAjjkdl Ja>- Jp J^OJ N 

4 i^l • iS j^l liL>-l villi j^pj 4 ULa-I JpNI Olij^j H Jji 01 0j£* Jlfr^l JjaaII 01 
SOP 01 0^1 V* • Jl*-* J-$J Jl>* J lip . (^ilp J*P *4^ <^l vl>^ N 4 jf^ jy*Zi 

. aJIj-IP Km aLJL- JT Ja>*L 4 4 JjAP Ifts iiU- u a>^J 4 Kji JjAP 

: Jtil j£iJI Jp %>J1IJ-*JI j-fiaJ 05.3,2,1 -f J \j»S\ aJU jj>J 

O^' 


3 


tTUiTUUiTtiTTUUTtUiTitUiiTTUTUTI (iJ*M) 
UmUtmUUUTUUmUUtUmUUU <ajui> 
mmTUTmmmmUUUUtmUtUTT <*J«) 


Ijajl liAj . SyfcUi A$l J^ ^ ol Aili 4j-« vl^liil JIjsJI 01 

J*aJ^ 0l a^oJI jJ^SaJI Jp v_*£ . £^ 0»jll J ONl j*-aU*J ®^l;^|l <^^1 • jA *4^* *0^ N 

A.J111 JinJJ JaJL* JJjlp vl>o^ , ajjJLII Jj»*ll 0 w 'c* < 1 jO^ oMUajI 01 <^l . Law ly0a«> 

AmJ 4 Jajly oli (JjOaJI Ol J jAa *jy& 01 . A.liculil jUl y* ^Ij Lfjj . | CjI^-^NL 

* •> 

• JV -15 * • t/**< c^* 




$ 


tttUtTiiiitTittiiiAtttAiTItiiiimitiiTi (‘J 3 * 11 ) 
tmittAUAttATtiiUTttAAtATiAAmHtAlti (*>") 
ttTAitTlAiiTTAttUAitTtAiTAtiAUTttATUH t 3 ^') 


IJU Jly . ( NlJa £*-~J I . ^ *~*ij JLJl ^jyS*l -X^JU Lfls* JjiJl j! 




. Ua J>ap 5-Ip y ol^» ii^U- ^Jp jj^jic* ^o*Jl Up Oil 

Jl ^ <• ^ j t ^ OlS^-l ^plj U-jOfj . ijiJLyt iUJ 

uy i Jl; i syry, jj U-bp ^jJl ^p Up jlT Ujj . c y^yW qj » JJ t <U0f 
. I S-bUj 4 -Up ) liL£ JaJjJl jl . <0^* <*pljil jl ^U.J.1 


£* 1 jJJ—Jl 1 *—’'jV'-M Ij^l* ■*/A^l jJaaM 0_^J (juT ? (Ji jJ*A^ UuS^ ij^J 

liUj . ~b*jj U» US" Uajy ^)l oUuJl SLaJI Jj t J 3 ! jS' ^0 JjA-l . Jip 

£^1 OJpU 4j*^i)l <Jl JjiaJl jl *>U» jUJ ? ^l£ll -Ul^l £* M* ~b?-j lil U>JL£ 




:JU1 


3 


•o 


nmTmmTmuuuuuwummmmm (1 J fa ll ) 

TTTTTTTTTTTTTTTUiUiiiiiUiUTTTTTTTTTTTTTTT ( 2 J*Ji) 
TTTTTTTTTTTTTTTUUiiiiiUilUTttTTTTTTTTTTTt <3 jwi) 


* * * * * * 

^y £jA <5l t U*«$-* iSj** \c*~ ^ <^i • <J^l Up ^ jl ( j-*J r ll l-Ajf- c-.«waj l .^ajl Up 

<J^ Up J$i . JjJbr illj^O yuij jl Jb . sjX* <»ji VrW-j U-Ap j>p i 4^1 i 

Up Jpj ? L^lj-*j ($~^3 l^i JU*1 (j-* i iljil 4_*. j a. l ^>LLI U»«X>- U jP Up ^Jp ? 

c «Aj~b>- iJl^^jjl y^aP 4-SP ^P Ul , j*-*j ^P JjA-l jl «lA£pl f ^jLjy^ ^^Ol jVl U>-V^ L* 

JJUJlI ^Jp SjJpJl -i^- Jj UmAjI ^ ^clidl £j** • SjUJI j*pp t ^^11 j«pp 

• Ajj-^Jl ^J^l <T? ^ 


S^ljlj 4Jit S^lj) 

^ • (»T : ’ 5 bLj jJl -iijU- c/ 3 ^" Vi • o*UiM U»Ul Jlj u 

^ ^ o^i ill 01 ^Jp : <U-l ^Jp fjUJl ^aL jl jJJl jJljI^V ^.]fl:. M j 

t Jl ^ > t ii fay ^ u 

-Wy VI • Apii* 4j^>-l -la* -V c Sililj JaaJI ^ t aU-VI «jp 1+JflAA jl JjJb ^Jp 

UljJj JsX U ja.)L (£\a (^l ^1 . AX*yj ^Jpj djwajT ^|p jUjVl SjJLaj 1-f^ 

(^U^Tl ^jp UjJjj Uiyc* SjjAA -ij Jl oUp j| . MjyjJI SjOiil Jp J-b jjxJl jJLjlSV 

(^ ^ o! v t ^jJji ^yi jvUi ^i t v±jlch ji. ujA i 

J^Vi -U^/ll aIU 0»-bP . ^UaliVl ^jJUO 1J-J J 3 ! jl . U>lJ^-Nl oNV-l ^jwcJ 

ja Ui Ulic t yJl <. Ul jJ-jj . Oalj *>Ui ^r^c* • Ajjj=y ( i»ui ) <jc Jl a^OojI 
. ^1 ^IJai t t^^l «j*Ai ^Ul 00>w» Uajl J3 jA-* jj-ij Ul^>- ^Jp <|a JU Jl 


rr® 



Ju Jx;l KS'y #.ljNlj oUfSslJl pjan* J-*aiJl li> <J C~*ff JLi) 

<J 1 -X^- \jjjjJ* liSO piOl vlLil^g* ^1 . 3.>ljNt} ^^JjJl ^£i)lj <J^U^ Ja?- Alilj p-£ll vlUl^-* 

*1>1 Silji y t {J^ UJl ^ tlLil^* c vil^l j» .jail pUaJl <1)1 yuil . ^,-jiJl pip} y£*Jl j^Joi 
« * # ( 

J*ai <J Ulj Aij . ^JaII ^AP < < 1 )L^-Nl pJa<M ( LJIjJLp LJ jJL» pUiil li> <1)1 ^Pj 4 oJiUJl 

^ ^ ^ _ 

^ pjj <£j1aJ 1 jj-i UL*-U . o^Jx* ^ ^U* pUai if \ y byf iijUil ^-Os> ouS" JjL- 

jyiU^l jjJUoIJI jl LjI^ U ^ gj Lj»U ^pliJ LUa^ UjLpj . ^Ji—Jl 4^a*j oJLiil 

-Uolj J£* jl £* IAa c jlLLUi* l^-X^j ^»ljii jl (j\iyaAL* y*£j* JjJbu jl-L**jj ^jjJlUI 

0 ** 0 

’ <*$** Lflj-i-p U-iyc a* ^iljJl J J1S" 

pi^o- Jl N ^1 ob \j\ 0 ! . JjSl (iUJl 50>-j ^P 3>^ U JbU U» Jl 

jjUvdl pJl>«i—J < 1)1 N plJaJl lj* ^^J . Uf-JL, 0J <J UUki JlJUdlJl JLP^ <llb £*j . oLaSvLL 
^>»Nl x*pj pllii J L^j* JT Jib . Jujj U jLi^l <J \y- JIT jl^I j jr < 1)1 il. oL U aJI jl 
jIjlSjT Jl^-lj La * 5 ^ <1)1 . j^JLJl (jy ^UkiU JL^Ji J_SJjJl y UL* JlS"" LCj . ^a>wJl oLLi 

t • 

. iyiil d^ljl JlLj U jlj-if SJLp L» jr, . ^OHJ <j l;.jaw; jyU ^P oiji U 

4gOlll 1 ii> ( Jp jl^^J • OljiJlj 4 Og~irl lj- 4-JUJ oLa^II JLaJ 

01 ^ b^ ? LjjJLi* p_^i ^Jp liJpLw < 1)1 p^)l jgi^w* jj^Xif Jp ? tiib JOwl ^1 »w-aUj < 1)1 
< 1)1 ^bJl iS^j bl i-*>jj^\ iJuyj Ujj . i*i*j UUl j&\ ljl^» ^Uil ^oi Aa* p_*j c-jiji*! 

^Ux^l ^ Oii Jp 4 pXJl 4 ^LJl Q/J ji J& . ^{JjV 1 W JU N 

. Lfr U) 4 0^1 ^ Up UL* Li ^Ull jUJ yJl 5^1 ^ UUaL. ^t 5^1 ^ 

^ if- 1 • S-U-J J* t 5 j 1 jtsl Uj 4 pi3l vlUl^g,- <1)1 

^ IiXLi 4 j|^ll u«iiljU* 4 4jj1 tpA |1 l^P — <^ciJl \j£&' p|. Vj . 4^^111 |1 1 a31 #.1 jj 

. ioU ^P OUiiaJ 4^^111 |l UJ1 jyij ^r-Uil ai> JT <1)1 . ^Pj 4 

4 Uoyi iioil ^ Ip yfcj 4 ois^l |i Ip ^lj| ^)l <1)1 Jl jJasO 

p 

^ Ip 4 J* ywyaj iaJL>- UoJlij 4 oli;li» |i Ip ^jl . ibU 

« ^ ^ . 
villi . ^}AP jf kSJ^S y bop <~Ju cijll ^ J jAA yj ^ byU Ul^U ^^iJl u 

. 1 jliU 4y»*«J ^ijJT SAjJLaII ii>^Nl dii> JL>“jj . yfcUs> pllxJ OlijLuJJ 

Jjl^- UjUp iijUll J)^ ^JL^j <1)1 Nl Ut-o N 4 Silil y |i Ip 4 ^ ^i^-jil yJtJl 4 lu^J 
<_-Pji*«j pljil ^1 • bU* iiUa>- ^ Ua>L <^l!l |i UJl ^ U1 . JL ,&j 

. <wjLJjN 1 Ijo UjgP -L>o pliaJl ^JL ,oj 4 zyJxA ty Uji llU^i. UiU<?jl jr 

JO * ^ UJl U> J <il>- Jjl^ 4^iJl pUaill <J ^j*Jl} dllij 

. <1)1 y <La# ^AgjasOt* 




01 U £Sj fUai ji>- y£- flsil Ol . $ j\j>-\ i <4*- y> 4 y£) 

^ 444 

LiV 4 ^>llt y* L»j^: * Cji"^ »--A-JjVl 1-^* Ol J y& Ol £jJas*w CJli . ^-UJ 

. 0 0 
U^j . ^iUil IJj* ^ <+a£ ' (j jLz>-Nl 4 j^>- U>^ic ybj 4 iiJU liJL» jy^\ jwu ^Us*-J N 

i --* ISI 01 ^»jfl?i m) 'y Lu^l ^1 «|jt.«.> . lijjjl < *z^’l ow*j ^dl ^jp Oj^j^lp 

. 4_>u>- Ij Jj&L>m 

ol^L-> dJUL-J Ol O^g***^! OtO y ^ Ip 4 ^>-1 Ip ^Jl ^ \*JI l»i> y& ^JiJ-Jl Ol 

OLi y 0| . JU-i ff- JjjJl i Ull 1 i-* JS* Ui^ *«J?I^» Oli Ulif Cjc* 

^1 Ip 4jl . Sljill ^Jp Uo y Jai-Jj JT JLiflJ Ol 4^| U-Uil jJUaJ ol 41* OjS JT 4^ d^ywail 
iJtijZ* 4 -WLiJl ^p <Ju^‘ 4 : .;.^«J 1 Ol^JiAl JSj < V V«Jf>rf£Jl olUJI JTj 4 Olji <£^4 

. OiiJl ^Ij i vVjfl JUiaiN ^JJ l$i yv ^Jl oLiO Ol tiJJi . 3L^-I 

# 

4 4j j*Juj U ^LIp 4 ^ <-P^il 01 . oij>-jj jaJlJ Ui|. syry Cf*^ 0U x,iJLJi 

^Jaij Ol V Ju.^1 £. b£) . JPVt J.UJI ^1 Jl iott ,lssJVl ^ V-/ OJJJb ^ 4 
N ^f^*rnl\ Ij_A JjXj . L*iV* £iii O' 1x0#- 0J . yjujl X-Jrl 0^*" xi (J^ 

• ^ 

1^-- V 4 frLjyiJl ^ia;.,«.,T cJu^ lupjiw-l li| Luj \^i <JtL^ ^JUjj 01 ^»jJixi>.J Uj 

ii^l 4^1 4 I.XA y* j&- y t* 4 ^| <A#j . 4jj jt *.Jl S^lj^l i ]jJu 0l 4 «iJLjl^-«* 

. y . ^JanJl S^IjNl ^ iy>r ^\ l^l 0l 



rrv 







jj j-ij Ijif U*P Ijj^ 06" Ua jUSjjii jfel V gjil 4 (jjsrji b 4 t-0yC CJl Jbtf JjJLa 

. Jahail 

? btl : j*» 

? La £jiiJ 6 j£s itJLjJ Ja jJS JjJ-U? 

. J 4 ki)t ^ j ^jUli oi *iji jte jj* 

3-4* i : Jj5? . £±L\ Jp U ^ i*^P i)L> 01 jJLj : j*i jjjJL* 

f c—J s^an a$>J» ^ */i\ t\j&\ oi.«a^jui 4 -pUaJi #>ji 

. La aJsa)! ji& 

C/tfU-l J i-uLfll AAyd\ J?- jmj V vilil ^ jJLj 4 jj-rjl jLtf JjJL* 

. b*4y**£\ A+Aj&£l\ 

? : jJS 

! < 3 i . 30 a-Ij 3 --Sy i)U- J 4 mJoaJIj LI 4 £py 01 JfJl J* o*^ : j***-* 

? <£/!« liU : ^ 

. A,A,m} 3 \>j£ j C^"jrw»l 3j)jjT Olijii LLo 4 C-^ <^il jfcl j*a* JjJU? 


A. S. Wightman 


T T A 





. d SJUJLPj Ij&a £s[)j Jaj l ^b^Jl I-U> ifcjJaJl 4j[^ Aaj i JLo) 

y J&\ ^\£Vbfl Oti^w-J U^-'l JLSspI y ijc^l £- y\j j £l Ol I0> iiU?^ y 

. uv 

JT Jpj . *~dl Jl dl vd' >V uyj^di* y 5j ^b J^ ^i 

|^4« JcL-sl; Aii c OVl 4j^»JUdJ ^^Jl -bilpl y\ U-Aj c U*j^vJl Ol Lj c Jl>- 

. i SO^jUU | oJufc Jl cJUaj Ol Up 
« 

^\y^\ Jp C-j jU.\ tdjydl j\ . - a s JIj Jj-L^ u-P^j ^ dj^l 6yJ&\ 

jl (jwy Ji ijjljil ji IjiJl Jb-I idLiJ^I ,j\-JljjUll Jji . *oj\^ 

« ^ . i 

OU J^i <Uj JjVj l^j* j-U v—j*- di W*^ ^ lj^ cJ^ jilj . J^l 

IJU jl JLil . J*iJl pU JUf d! gr 1 * 31 cW^ J 1 * Cr- ij&H U* Jp !> oi UjJbr ?j>7 
U bJl jJLj 31 . iijJO ( ol jj sr &\ ) |lI p : ( L^jJy^dl ) ijUdl ^llp ^ x^' 

^ jbj^' f^ 3 ' uy'y £-0^ y £jj £*~aj J-iaij Uy 

. Iji^ li\p JjUJL <jLJtk; Oi _ aJUUL 

yw?li yw?l Cy.yo’tp- jdjiaj' d o y-~** yy\^-\ <pU Ol Jb £t_£jliil 0^2 Ol -L> N 

^Jp oUiJl e-U -tfj . ( <Jjlij ) chips^ ^ oUi* y lj \jy fJ &cu-J 

Ol l-Cj . AJby- 4m> JijI d^ U#l djA» Ol I a x«,<aJl A^-ji 

•b ^jJI l«A^“ j y* (_^ ~b d c^ Ui Jl o»U d d* ^ 1 ^ ^jXJl 

. U*j^^3l cljjvill di Ol 

V*i 1 (d ’ ®*’^* d*^ ^ oLo ol ^ l-i> o^ 3 

3JljJ t» oUJl d ^ijl^'l ^*^**^Jl oLU^l! l£ y** - * ! uJi3 d«; 

4)a..>«»; ^_riy Uid* d^ r ~" *—«*^-Ul 4 m 3 Ol* ^Jb^lU l l JLj IJu* ULl UUj . 

U«jUnJ! f.\jjyA Jl oy|y Ol • */IOJI Ojj>b*j — 4 jJlLj iJLjo oVl — c — N i ii^U d*^ 
t d^ ^ l I0> d V^II^J • ^ ^ y>y U*l <. (iJLi Oji U*jI La j i?,;' 

d*ljl C-^ c l^lijU. Olf' J^j c A-^k^ll Ovd*^ d^ 1 jLx^^l c d-bUdl yy\y- y>y2^-. 
H-yAA A*L^I OLUp Ol ^»j-*^)l ym(U’l (• Jn^wU U Ol C j>-1 4 ^1 . ^JL>Cudl 


. ( (*^*jLl ) . kJ\jj^ otjb y iiiL> IjOp c.«*;W ijjJ 3 jI» y Xf-yaA Ijl^ 4jL ij ( » ) 



N i I-A-* Jp Boolean JjJI a*L N l^oL*j Jl *ljyiJI aaL 


transactional jU*j)l j*Jd\ aw~J <**y£S\ *1>L1J -bo>- j^Jc ^ AJbJl S^iJl \J 

c--i) ^1 c S^iJl «-La jl . ^j?U-l l *yrj J ?a s » J >l J— so* j y , *> a:l l 1 -La J . interpretation 

* * * # # 

4*^* oL J^i7 jy~j ttil iJL^ ( J^ C JwLjyill J*L*jl ^ I 

A>-jll C*Jl^ bl *^l ^ JJ Js^i A*jJiiU jl <^l . ^j^Jl j>p J_Jii--il ^ L^l^pl -j 

* >W Jl JJxJ.1 ^ J.&JLI Jl ^ : j^Nl ^ I 4 JL* ^ V^JI 

jt jjJLP C ^*JL*J1 <JbsM jp* Aiyl J-b? ^jl Sjjl dJJ: £U*" jl A*«^4-^Jl U-U* jK^ 

~ * 

. olijUll bop 

JJ? Ajl j\-a -Ui Awyf Jl jl j^jC 4jl ( j5sj <i j^-isJI l-L a ^jl ^Pjj 

Jl^- jp* Jj t aj j^m .Jl aJU^K" *l> 3jl» JUf jp* Jl aJp ^j^JI jUjJl jl jAUiJI . SWL^ 

. Ajj-tJI L?r^jiyJd\ y> <. *<jb 

jp* aJ\j Ja gj-o- illj.il *^a* A-jl jbj^l jl Jp A^jJj Awy>*iJl CaLJoaII ^«; Jjtf 

Jl 0 L-L- 4 JI Ijjsj-I jjJUl jwiJl ^li l* Uaj . LpIj ^tfl bl «jL->-I apIo ^JaXw jl 

« 

. t delay - and - antedating j~~ll £jbJl$ J^jil 1 wy Ajj^w U 

j ^ fla J <*-w*Uil JaLiJl Jj*a>- ^pUjUI ^-bJ^J gj^Jl j>*bil JjUs? Aw?jjiJI «JUk jl 

jjJ-LJ ( ^^Jl ^jbll jl i ^jbll ^ liUiA* —JJ {j* LjL**sj- aj ^ ^y* (j^l—*>*^[l 

^ AjIj c_Jual) -by Nl N Aw^aJI AjU^JI jl jj^wJl . ^ y a ^wJ l ( j ~£-1 

oliJl ^ i^jjl 'j* t\y?\ a n+iaj J^L>- J ^L^-^ll -b jir Ajl ^^o^wJl • ( j«J -1 

jjlii J>*-^ |1 ApU^ jlT bl LpIj j_^sj jl «Ju>J. AmIiII A-Lp -by 

t«yyi» 

A>-yaw)l a1wA-I J *A*i J-^ab J-ibJ.1 jl : Ja-U -b-b“ j 

U^jljjl JA Jl jU^i Jjl klUi bj^~M A-s>j^l jA^I J>il jr 4 J^A^-I j^*l bb • I 

^4 -b N jlTj . ttywiN s_->l^J JjNl AAjJail jib JUj jlT^iJI OliJ -Ul 

A 1 J 3 JI ftly JL>-M ^ J . VnJ U&j* biK” -Ui . aSL-- J l»^Pys<aj C-*J 

-Uy t^j^l dy* Ajly . A-*-|i ^jaw*! ^ 5^* Jjl kili^ oly l»-UP I : J jaj J Jj^^ 

Jj Ajliil Ofrlyftjl 4 JjNl aIAjII L»jP J-^aiil I-La j-Lj -Ui . I l-b>- ^y^A* All J l*bj Ab 

Abja i/ -b* ^)l JA liJ U ^-aI JA ^a jl^iNl a-L a jl -UipI Uj . c^jall aJp 



(l'j* J* jP* j'j* ^ ^ ^ : 1 (*ij 

A 

^ <jriJ ^*1 <bX^9j jUi ill—'yi (j^J jjO^ J. *a < al l lOA ^Lk-* ^ oLL£ ^.Ul jlji-1 Ol 

^w*U A~*f*^)l frt> jyill 4 <!L~» jyju ^-*1 . jpii <ij\ju ^1 iijyv* iij^k a^p*-\ja 

y*j <Jpj ? aJL j\i AAjikiA yS Ud>- ^ JL^I^ll L»JUp l^kj bL» : 4 jjAJ&N a^\—j* 

t jUij oyiwij J^dij fc,Aij i+pi/u oVNij JaWij ^lji _ dj &i a* ^ ^ jr ol 

? <^l Jjdb A-^j 01 cOlS"* i cb jvi31 0 >jlji £-ki — jM 

y ( y^.UaxT Jj i a^j^xJI ON 4 -jw? ill—1^1 iij-XJ Ol 0^1 OS 

Ojj^JVli 4 ( AAj+.ja* )U> 0*Vl>- JjfjJ 01 4 CJlT bl 4 4-Jbjyill Ojkd.1 

aJI>- £->1^11 ®Oa y ^>y JSj i JL>*lj c3j tj £0»I^1>I y bJl^* N bop 01 4 jlxjC t *Ai* c SjOll 

01 Ojj^J^l <Jp c-Jfs # jj>Z~+A SO>-lj ULU ob aJU- SjjJl vtJUbr . Ojj^JVl c/bfU- y 

. Ayjj^J^fl Aj^-jll AjUaJI y~»j oUi- Oio i mr S'\ j\Jl lOA 01 . oNU- y <J 

. UUi; OjSsjalU 4~0yA Jj 3 ji.1 —a 0 j£> ol SjOd j£s N oUjJI pOa Oj-bj 

fiU«j oUjJl L ^aliJ JlSJUp . 0jj^J^|l (Jp 5 Jaj «.LoJji ^1 b«X>-l XtS- 131 0->Ajfi ^iJ^isll lJUfc 01 
yfZ* ^ bl bl . SjOJlj Ojj^iNl ^ < 1 ^ 1^11 0 l^*jJl y 3j y» *]aij -l>-lj (Jl 

djJUl JJajj ( JJaj i^bitSl Ob SjJUl AiU? OJL,5 j3)1 ^ <iwy c /'^ Ojj^iNl 

ii^Liv* 0 IT Aij AgnlaJl ijL» |C-*b cJ>jyc4 ^LmS>j! ^ t-^jLlll IJUk 01 . ijiu-w* 4-JlU 4 JU- 
Oj^o Ol ^-...ljatf <~»y£S\ frUji^jl Ol br ! aJLJlI c*> 1 ^ . j*^Jl »iJL;l^«* ^lj\>*l Jl* ^jwb^yiU 
4 SjjJl ^ yw^l ^>*>■ ‘4 -1 Ol Uf ? Sj-ill ^ bl^* L*JiP *l£ Oj^i ,jiU 4 oUp Ojj^-^J^(l 
. o^U ^.Ul J^l Jj t <i5" SjiJl Ol ^k >>. ^> V <»U UaiJ ^j>jbt* 4 Ojj^VlT 

Ol 4 Ojji^J^l JJUfcLiw^ 4 (.Juki *-Ps^" f ^ <ki^ JOtjj ^jI 4 <kJb OlS^ b|j 

? *u jp sL^ 

f !^1 -^lj 4 ij 2 * f*~*f >yry Ojj^iNl 01 ^ 4 ^ y IT 4 vlA* ^1 

j^kx t^jJl jA 4 ^ \p ^ ^ 4 objj^JVl dJ a JT jSTljJ Ol . 4*3^1 jil ijjl^il SJbJjJl 

|<^--b 5^*^)1 c-bjryiil jw*Uill 13 a £j 31 Jjl C-Jjyb| J*A OlT . fljyi* Sjjj^Jl ol^P 

. |I1jaJI AOasII jwjkil 

4 ^UaII Ol *isi • ^y^4*ll 1 * 1 a ^y OIajLj 'if aJap jr** Jli* 01 

^ # ji ^ 

<aj ■> ./3* ^ Ol c ,4 JUiL-^Jl jlp jlki N JLp ljl^>- l9jOju^ ^ Oijil ^y*i C—Ost - ! Ol 

<jjb» Ojk> wL^j (^oJl 4 j^O-maII Oj^j (JdA^ aJjLL* <jj . AL 4 ik*j O" <U>_j^dU- 

<Sj. <-JbJl 4 <?>■ k-1 <Ua)1 JjO-so)! ijjj l^lo>*| ^ : ^jjijLAj ^j^dU- <J 4 ikiJi^ 

U^jjj ikxllj JjO-maJI ^>j> OJJij (julbkl Oy yA} jOU ib-Vl 05JUP . AI +a 1^1 ^Jbuj Ajaill 



. OJJj jl i)ftl4 aJlA 

c \ ^ i] iy-yi? *ft^ c3 4 D.Albert oj>Jt -uao ^jftjyill oL0?l jloJ 

1^5# Oj^sj Ajl^ Jl <ftl£i-l OJft" . <U-sAi)J aJjUU «JUh ^l | OwLjJjj- 3jJa>- | 

3wXjJj>- ijlf-* ^jjapi OjJI ^^3 . <j\JU~l O^V: Cf 0£ll>“ i^-A* ij AjaiJij 

. AjCJi UwJ 

O' <lJli lit tf-'j fcg-i JS" 4£-\}aa frftjyill Oi*jj* O' 4 fc-k (^i *c£^ft 4 {jPj^ 

J&ry . £V>*-v£> vliii Oli A-i*jJl aOL>-j jfjJL^gJl ^^Jl <aj^ id! 

♦ Oiijl^ 1 * us^* (j Oft" llU* c ^sa > iJLjl A-JfciJl 4ilU- JjJL^ajl Oyc lil iLftftjO* 

. 30>-lj 4-U*i aJL>- (J Objsrj* <j** Oj»-1j JS" j ( AftaiJlj ) 

2 |i Ull (J JjJU ail Ol * V>“ iU* oj; ft* 01 OJLxtj O- <La 11 01 c^ji 1 ^ ftJl c? Jji-UaJl 01 ^.- A 

i-JU l l oftjOaJ Apftf" ) ^-fti obi ^JxImo Ajl ^iljll . ai** aJs at oljft* Ol Oxx>j ai** Ajagil 01 

. ft^JL^wj ^Lill J^Lls*-V ( oLi*l j>- 1 jftfst- ^1 jl 

oblj iiaillj O/o ( (joiJL-Jl JjijftiUJ ioftjl AjI^lII JLP ) A .yaol! o-ft* Vy 

^ Ipj Ojil ^ Ip — ft»*L£~* Oft^jf Olib- Oj>-jj viJO-i £*j . ^lUi* J^Ob ftc* ilajljft* ^LaJl 

. aXJLA-Ij .ilip'Vl Ipi <Wa> c A-i]aJ> <WaJ O^-i-) ft*^* Jt>>lj J£" . dL^-1 

JS" ^1 AilOl ) ftOajl ft*-* ^jjiftJl Aaj^Jza Ol y* a, .<aa)\ sJlA ^ ^ftl/^1 0| 

0 * 

^ i 1^>P Uxi>- tOO j L*-^» i jjupftf - ^ Oi-i** ^ y^~ ^ . ( o^ft'J^ 

* « 

. ^JJi Jju i-^i)l (J (^jjl iftL^Vl JJ ^ ^ft^Vl Ufth 0-^JJ UjI>j 50>-lj iJft*- l^li JL^: 

«i <i > 1 ol ^«jf3*« «1 *)l vO«^ (0^0 bLc AjoIp aJI^-1 6«Xa O^^j iftw^^l 

^fti obi Ojv -y Ajl jj.,g:i Ol ftjul Jl_ill UlA ^ ijl^-1 oJUfc Ol ft* 

*» * I ^ » 

ill dibc ilx^» jl o\j ^JjJU^JIj i]aijl viy c JbJj^ ^ jLy*& <5^ c 

. Apl^Jlj JjJUaIIj iiaiil ^-^1 Sj^-s^ ^Jp l^Jbju ^j^gJl ill {j£j OjJUP . J-*aJl '-ft* ^ 

aJI o' •/** aJI AiP ^*aj ^oil 1 a 11 — b^>L« lllp ^x> * j oO>-^ iftw«i jl li* 

^ P 

Aj»j*-ja* AjI (J ft-J c iftl-Vlj c ft^li I ap\^«J1 — JjJUaII — iUiil » ^ft^ <a j+Jz * yJti 

(^Jftl ili--Nl jy*Aij O' ftjoftr Ijftf UHft* O' i A-Ay-^Jl (jOl^iJl <-^ry ^ Oi^ft^ 

^y Ail^ll i^iaO.1 O' (J yi O' i^UaJl Ofti* ^y 0_^^J OjOjlp . Ajdft API^mJI — .,rai l — Ajaall Ju^jj 
i*ft"bftl ; Ol j&j . <S ^ c aJI>- (j apI^-JI — JjJUaOI — iUiilj aJN'j ib*-Vl 
• JWj ^ •« dJtt ^ Oft & pU ft* Ji 

— JjJ-*aJl_ <UaU ( Oj>j «L>* ) Ol^ft^ y£ Ajlywjill Sj^ail O' LCj 4 O^lj 

YfT 



Jt**' 2 ->l 4 jjJlUl 4*j« </il jjix 4 Jyiil aIIp ^ 4 ib**Nl Ol JOl •;!’*" ■ 4 4p\ c **Jl 

« « ^ 

^ y*j 4Jil> A^’lr’ UU* JjwWaJl tJtf'Uk- Sjj-aJI a A* Ol . 4i]a*j JjJUaJl 

blj . Oy-j J3j-* — d\z£'\ji* Ob? - Jj-UxJI orj <Jpj . aIxaJI j-Uaj jl 11 s.liw^ iJU- 

iJ&Lja* <J ObiU^j UaiJl ^-P c5<y O' ^; l a ojj-^aJ' j 4jbu Jad\ C^aa\ 

* » 
. U*1 


p 

4p\g»*Jl — Qjj.A ,&\\ — 4jajflJl O' . ijjl^sll ^ |^*ll A*&% JL<w» ^P jjy^' a«i^ 

i-Jljji* 4»j]xu 4jl IA ^\ jil 4*-0>l>- aJIj j*i i^Ul4 4 JS - " JLaj 4 y* 

— Oi-U^l — <Ua !1 V iijl^Jl ^*j . ^y&S oVU-1 |*\ c 0ail Oyl* oJii J U t oyO 

. 3JUJL>- 3jJx£; 4-^aiJl OjjJI c-*y-jj oliilj 4ja.fl.Jl aJUfc JLpj . a*Apl ly £ i ^31 SjJJl ^ 4p\ c *Jl 

^1 l S>--t i JjJ-^JI jl 4 ja***. ‘ <^l • Sjj-^l <Jp (Jj-UaJI ^1W ib*Vl Ol <- r -^ 

4 Jj-UaJl Ol Jjllp J Jj-UxJ1 <£,j o^-LOx* JejjA* Sjj-^aJl Ol ^Tij . yj^alll ijT 
* * * 

< jjJ^g}\ • ^---^ iij^JaJl «jtf- . 4i^» jl 4y- 4 <_£JL>-1 <J 4jaiJl ^y£ 1 Jl>-1j Hip { j}oaj 4 4JU^Lc* 

» * * % 
£• lySJ 4 SJbJbj- 3>j)a>- jyNl O'jy* lJbj- OyJl 4 JLU aJUfc 0| . jly Ip <J byr-y <_£y Ol 

(Sj. y* 4 ^b* 4 1 ^ l*Jl 4 ^ (JjJUxJI Ol . j*^3l OJLjI^a 4jH <^jJl ^wjJll 4 ^ O-Lll *LO/Vl ^ OJJi 

(J JjJUxJl J^P 4^aj C-^iJl Jlij . 3JL>*lj 4-ilyuji 5 jj-^ 4 J 1 J 2 Uil 4 ^ U^* 4jLjJ 1 4jliJl A^Juy <~Ji> 

. ^>-^1 ^ L*Ip -1>-1j JjJUxJl Ol t j^l t 4^1 . 2 ^ l*Jl 


. p£)l OiJlSJk C-Jjyiil jw^iJ JL*w> Jp Uli 4 4j1^p 1,5* l* Jp 4 e^iasU ajjfc 01 

l»]awA Jljj L»j 4 o^P SJUJb^ 5^* 4 ^>-1 Ip <L>»—^ 4—jLi Sjj^aJ a^ll il^b»l l^’l <^1» ^ja 4 

. U Jj-sxj O^JjU^ OlAl>^ 

XJj> ^JL^w#l JLa* . S^aJI aJufc JLajJ 1JU* ( j^Jt <-^S' <*J**S^& 1 lJL>-lj LJb^i Cj^ 

Jp J^l* Sjia^l ai> ZjyA^S^ 4 *^U- 4 ^ 4 4 j ^1 y* IJUfcj 4 DeutsCh JtJji 

ijyf ^|p 3^iJl JUj^J . jJLoJ ^ ^1 j tf ^J*l 4 ^L«n>“ oljja>- ^JJL-il ^ <LSLiJ < J>- 

®J-A OUIms^ wUA U j ■_fl_l < C~ ^Pj 1^-; 1^* 4 JUaA« 11 tf.l^Nl ilb-il 

• ^j!y |lljP 4 ^ <^1 4 J^ill ^w* lil jjbbb 4 U- -L>-lj cJj jJ frlyr^/l 


3JL>-lj 4.3la > ^ 4JUaidl ol»bJ**l ^l^JxJl c-iJb C-ij 4^1 4 ^ iJbjyiil 3JU-1 Ol 

4 ^ jA ^/1 . ojb^A- 1 * Oy^ - [^*li oUL^*l j-iiil 3ilp c^jJLUllj c 3^"UJl 

JL>-1 ^ 4 ol»L-^*l j^i Ol -A^v 4 t->_^»l^-l Ol ^ . 4jjlyll jj*Jl Ol-!* 

lOajl ^jA O^o Sj^aJI ®-1a ^ly»s*-l 0^-^ * a ^ ma J 3jj^ Jp ^ J— s< a^ j Ajjl^ll |1 ly^l 

• T? *^r > (J* 


rrr 



{JjmJi ji j+zii 

f > # * * 

^U i^'iubjj c)l • c3^**bl |jjjj ^«isH i ai)V Ijb*- LLp U1a>«i**1 jy^ Aa) 

t_~A . ^jOl j>- ^1 ^Uw/Vb (JjLill ^AiL {£■ L .Ia > <^3lp <_»■>j^-U- Aft 13 

SjjjA* *^bjb O'j c £bjbl ^ SUi—il £iuUJl jjp .ftl^pVb <U>- »w^L->- Ol^Vb 01 bab 

'w-'L—s>- ^ Ju *)l ^fb^Jl ^ fUl Ljl Uj . £bjJl ^ A>-lj 

* * 

uyy (J,| OU t <Uibl ^UlT \j*j{ (Jycuw JT or lij . U^JT 

OjA> Aj’N 5JjIaII ^Ap (^aJUuII (w»>^-U-l iJlifcj . Aj^J ^l^-l ^jjraT...J UK*" 

• (w* A>- LC ^Ol ^ Ijjyl ^ft . Aa^lj ^0 4^/u U ^zll aU^; jJ A v ^jft 

A^lj ^ U* u*!**^! JuL'j Ail. Ub> (^A-U^- ^T-ij 

^jbl Cj* ‘“T^bll oft^Jl <J £bjjJI _^>o oJJajj . a-*aj ^ ijj\jiA ^ I^p jJ s^riAJl ^ 
^ Cf-^y r y cjb j£j a*- 1^J1 ^jOl U* £b^1 Cj* • cA^ 

b)i ■;.. - > » . (JiLJl OjJl Jb» |f t (j^UJl A>-1 Jj>0 J> <ini ^ .j ?T .»,) U JSj . (jyj|^> 

. b*»ij c-^b-cA-i V oi iibA c b^4»r “ > j^V’ 4 

viJJi . V <«-b <Jaib| jj£j ^l U J^>-^ ^ -ii viiii ^ 

Jy>- (j t yUP i^SJI j^fiLi a/IJUI ^ 1^2iP Jl c C....»-> - Ai ijaibl O' Jl>- (j t <_-A 

( cJ>*^ ^ ^ 4 ijaibl 01 1 • Or y Jk^lj i^aJl 0'S*" Ail 

bl^»- c-^. ^j^ril t-^^bbl jj. ^*/.50 lJ 1 ^ A^b ^pj ^jjl */ # 50 ^ o^>-b cJlS" 
01 . ^bVl ^ fy. 1 a>»>-L 11 Ajajbl ^Jp J^a^-1 ^ ^j^rii-* U**J LuT) i ^ JT 

. l*A^lj l^UP O^T^ ^jJl iiJJi (^jui^Tll S/'ULJl j>A+& ol {j* U^i O^Tj 

^liJl ^JJ u^*xLi.l C-J^ll ^_bjJl y>^i ^•^•Tjl »w-»^--bbl ol . Sjj*,a )1 6*bj-j 

Aju ^J 7.100 AUJ bw» Jlc^-b ^bjjJl Jaji-Lji (^JuliJl Ul . /.50 <*« J A>W> J\^>-b 

. oli -U OjTj <wil^Arl j\<^ 1 oijl < jTJ fljA-Jl ^P ^JLiill *w-*j-^bbl Ol . Olf^l Oly 

» * * * ✓ * 

J-^P J^iaj UJLP ) Lk^j Oy»ji J-^l b»ji Akibl vb~>- (J «—>^-U-l Ul 

^ ^*^ril (w-»j_^U“l ^>o N Ujupj . ^Lj^jj cJuU^ill ^jOl ciJJi (jj i ^ 1^A«»P SjTlJJl 

^-b Uub ^jpj . £jJl (iJlJi ^ «.^» <jdi>jj V ( S/llil j^s- j^cu UjLp ) <—»l^!-l ‘w^b*^- 

. Ak>JU ^s-b c UjLp Jajbj c UjLp j\£um)I\ ^ Ob^Jl £j bal>- «W> 

cJ>j—w* lf-'!j c c_-j yiil ^J - Jxbkl ^ A_^sjf ^^07 a^oj^TJI ^.j.J^- 1 Ol JLa iw j 

— ^jiJ ^P JU^il ^Uil jJl (jjaJwl y^abp 'jA Nju Aw*bl ol-L>*^r ^^5" ^JL>*i~J 

^ I I 

^jbl>“l Ajjl^lll ^ l^nJl ^ C-j^ybl Ol AaIhj 3b**Nl Ol OJ-U ^Jp Jj . V 




01 V 4_ r Jy*-U- Ol 4 (S Jb-l (J OjS'j 4 uk -tfj • <L-^L* aJL£>- Jj 

. Ajjlydl ^ ly»Jl <tJaj 4j LuJ ^JLJI X^yS oV yULA jlfl ^Jj ^j -^5 

: aJUJI Sjilll a]x>-SUj 4j yj <Ay&* yjy 

Jpj ^jp 4 A^l^l C~JaS*l d « >> 4 A—^J-<«-P £/“■* 0 iZjX * JS>\ JLaJ 

4 JUaJi l j>.- isl l Jl Up <^y • j5oc_j . ontology c^jyijl 

A**^* ^Jp £ji J* bf-*U» Ol 4 Si* 4 4--> . \ljy~iA\ Ifij-Ui. Ol-U» bj<Xi ^jm J 

Jr—** • aaUP ol Jaw * JU . »SpI A^-jjJllI ^U*~» 

t*JLPj . ^pl |l l^p ^ Alii y* (J| Al*l£il AjU^* y» 4 -^U.iJl ^ 4 r y-«U-i vJl^d^ 4 „juS* JLsj- 

jyM^ ^y«iJ <jl A-^Sjl^Vl U»>lj y.—ft~l.l ( j^jC {j?} 2 ^ Ol» L .i«i > - jlpl ^>i ».< 

f 4^ jJ ? £^\ ^!>l 

^u-t J /$* J,*^ : 2 (*ij 5 /iJt 

4 J 4 * 

<Ji ^J*JW Aifliyj * AjjlylU ^ily«Jl 4_*>y**l>- 4 Ol £^ ? <—-*Jj^l V yt w ^ 4 S*# 

^JtJjP ijT Ol j$*i il ? l»»m*> ^ : j -Vl Jl J*Jl Uijl ^^ Ol Oil ^ J a: .>J : j>-Ij cJj o&IIp 

4 ^ 

. ObL-JO ^y* Oy*ji ^ -b>-lj fj* (J A>u>-lj i]x>- 4^1 4 L | 5 3*U~«!l {jA Uji j>CJ 

£y 0 syil l«XA ^ytj 0 l ? 4_ .«. * «. l x 0 ^yflSoooll «^il ci^* 

. ol£/Vl dJiA Asrly LU>- 4 a*^U- t J.G. Cramer Ji£ <■ 

ufV^ J**** ^ Aj* 'ji~* ‘ Oylr^ ^5 t {J* ^ 

. « « - 

J.-ii . JU^Jl Jaai i^il ^^aiij <A-U^ Ua>- 

A*0>bj Aiij^aj A-^i^ aJU* (^5 JL*j Ojialll CJlT A-Jljjyijl A^jlodl < Jp (^l fl^S^l 

tli^l ^jf' jjLflJ JL^Jl 4^«*JL^ UJLPj. y* l^ A^lSy llA dli■^-.■<*"^•1 US' U (^l 4 ^*j**^Jl Ajf-^il ^\j \^J?* , l 

0l 4 f J~-^ IjlAj . SjAA J&~JA £j\j ^l ( OV^>-Nl 4>,-JA ) 'JA j j^iUj Ajl 

Aaf^il j^> ^al h ^a.Ulit IJLL lljLiAl J\^-l ^g .Lajl lJufc (^>jJL>- J\^>-1 

Aa^jll 01 4 j#cj 4 4^1 complex_conjugate ^jljil LS ^—J L^Uj ^ ija-J/* v-y. 

uwu ^Ua:.») t--»y» S^-ij ol l^lbLpt 0 jw>Ij^I a*>^w U ) L^-jl y»j 

. O^^ULl ^1 Jl^Vl 

. ^Ull 4 J A^Li A-l^P -V^-lj ^IT ^Jp J^sA>JJ uw>Uj ui~^ <—^y> 01 
. syli «j> y- p*-UJi apjL^ aiUs^ ^y» ja (J Syjli sy)i Jp J-^o 4 St* 4 ^jlUxJi 
Aj»)LJI ^ill slXJ&yA j±~m\Ju ^(^1^4 ^ yy Ojili ^y* <—jyaJl li>j 

1 ^-jljX «L*^^>JI A^-jll 4--»yxJ 1*Jjp UUy,# U Oyl i ^ 4 jr—& V=* ^ 



• ^ 0^1 lS*" l ‘k-lj.^l 4 pjl>l 01 . <^Ji*Jl 

•X >-y ^jjl ^-ly»Nl ^ — <JLa>- iJ\jjy$ a >-y -L *j*£S\ Aaj-jil Ob bJLi li| bil y^ k>-V JLoJ 

> « * * f 

<Jp ( 3 *|y 01 *Jaj jtt LiP I j* C..-J Asj-jljll Aap-jil 01 t OkjJl <Jj Jl>Il <J yJUlJj 

• i^v £* <0^ W)* ^ 01 . Uj*~kJ <^^* 1*31 JM~1 

. a 5^-1 oJla l i»j (J \ j i c** j l^U t ^pN OlC ^ ii /><£ <»aj*£}\ ajj-jII 01 U 

<j C-Jiil ftU ^vk— ^p 4 j*j 11 If frLjajiil j>P <£■ 3 JLpLi«j L* Ol^-* ^ AaUai* Ajj-jII jy^*' 

* 

- jjyi W^j^’ Jp- **^i j_^*^ • 3 La*- 

^-X-j I^jI . jJl a>- -Up jj ^ ji If Aa^l^Ll a^-^11 jja/i“i Jlill IJla ^ 

Aik- jjUu L^l. ^jJl l£j* 4 *H £p j aj»-j 1^1 k^il 0l y -b-lj p^l» ftbtu-U aJL^NI a^-^IU 
Jpyi git-* - pk <j iSj k iATLi ^Jp t J^iajj yj AjL^Ni A^jll J-hOj kJxP -k.Ja. l b aT^J l 
Ipi il.ki h * gill 4 aijl -XiP — £ydl (J LJt^ ^yaba:' 0l ^1 1^>-L«v* y\^a.z> J>\y < <*P^lilb 

. JJi Jk» eU«a^l 

ily*o C-Jl^ <^jJl 4 —kJ g.1 Jaall ^ j>%z 5 {S 01 

( Jpba2J L*JUPj . AJUtf»Nl Afl^jil £A ^Jpbo viiiJb ^ C AkstfNi A^-^ll A-l 

cJ>j./a.x.T ^*j jji*** Jr 4 ** • L^«X>-1 Ois^'^ , l b*f0^-*> ^Ai^kll a-i^- i)\u>-yA 

c Silp JISj ^ i j! aJL^NI Afl*-jll J-W Lj-’l : JS^ Aiy*j li j+oj 5 ^-jil 

. modulate I jhlfl 

Ajyzhj ky »!j aJUp Oj-b a jjp O^^j l ^ k*x> ^1 l^. w »«,«.,) ^Jl f.L-AI jb^“l 0l ^1^1 

^ ^ 

ik^ i) Appall ( 0^—x^il l fy —j If ) carrier ikU-l a^^II jl <, a-L?^! a^^II 01 . <jy.j& 

^jl aUL^-I aj>-j^JJ ^y\y (j a^-^ il ojl> ^Jj-w — k s ^x 7 pU«il jb>-l t 11 

^yf U-p>bj ^w IJlAj aJLv?N 1 A^jll i>-jl>^l <^ji«l k »; T dAli jI^p ^Jpj . A^Jp J^aImJlI iljl-f>“ 

• 4 -k^Jl <-- J yk 

lill ^ jll _^y*«J*l)l flbf - (^<-dl ^^^*11 1*A^ jS' ^1 ( AAj^kil a-i^j 

U c p^il ^jl>l l^y: U^Sfl ^jll v^ja, 4 ^aII j£jjb cVl^Nl 

. # # # # . ( * 
jJ^Xj Lja^l b>j . ^5j>* j! b^ljj>-l k^jJ U> ,jyjja\s»- 0h>jll O^xj 01 *-->= L 5 b^i t 0^ 

^jil ^ Alibi 1 A^jljll Aj>-^il j^Xj li-UP ^jkklll 01 — A>-jll ^b ^ j aUj j— A . 'Jij 

. 1^-kJ <*Ay+£S\ Aj^il £w* (Jl bbl <_£^Afill A<Of-lj 

A^-^il ^*b A^jl^ll a^^II Off« Wave Af^ikll A^^ll ^»b aJU^NI A ^-^11 

V^k- ju £>J£ k j\y Jp — ^-w»j Ai^k* v^ . Obwr^Jl • echowave ^JUaJl 

|JLuJ l 1 l>Ukj C AJjik* Aj>-^wlj . ^AjIa kp Jjp ^pl y*i\s>- jl AAilkll^ C A-Jo^kl Ajljil d>-Ij 


rrn 



ol Jl bjJ^ JibiJl • *Jb*jJl ^b**b A j£. JjilUil J| b?jj AJjljflU i^-X+p Jb^ UaJLS’Jjj 

«-U <£jk$ Jij . oUWl 4 ji) a '~* ^ (J j>*Nl AJbjyiil jJ^UUj c JLaJl JUail JiUl J*£ 
f^b i-jjHJ l <^yS >Jl A^ji' Jp 4 l£ j>*l bl Jpj iJbjyijl JaU^-VI jyljS Jp ObJjaxll 

. 1 J>\ <AA*P ^O jb^J-l J aIS^ viUi UjLp . AjJ>J.A^“l Jsj^iJl 

jiy jtpsP' : Jfc» 

* < . . 

^bj^aJI jlS"" ^* 31 Airbill byo 4 U <Jb* J J**j jl jw^aiJI 1-bA ^Sj ^^3 

* < . < * * 

Jj-> ^ »jJb <bu>w a^- j J*b jl b* Jjj -bjj . V^r p jr* Jj* J.Wheeler Jbj dyr 

b*l jJb bb JL>-jjl Jyiilj . cJ^bjall <j j£ ^v-b AAjydJ 5j^>»x3l A*JU 4 jlii A-i j^-l>- ^j3j 

AjjjJj jj>»X AXw* Aj^jj-^j A-ibi» 4 jbLiJl Jjy ^|Jl)l ^jjypZ Jl pJUJl Njj 4 

* * * * * 

. JjIp jji AjL Jp ^b C)yjA Jl Jjc£ LLL- bu>j jl OjJjiJl J^ib w A-XbtJl J*£ bjip bw?j Ajljaplj 

c-J>jA~l ^Jaiy lc IJb»- aL yp 4jjjj^asi\ ( pJUJt ) A-ibiJlj jyLiJl ^3 £jUl Cjy. iibAl jl 

. Apbjail jjJjxJl jyy jl Jay AJbjj <^Jl)l Jl A-ibiJl b#l£^ bij 

« « * 

JSj . telescopes jwli,* -v*-l £b jl Jl AiJ* jyj*Jl cJ^b-o ^Ji-Jl A-ib-iJl £b*j J 

Ol ^i^xi 1 «—jlij! byy&\ *-->lili . ijbi-iJl ^ (jyt4 < 3-i y£- 1 Ja>- Jp a jt »b c-j<--» b^» 

. 2 Jp A«iJ J^SJi jjJaJJj 4 1 <3-*^ jS' Jj Oj£j 

A jA*m bf Jp A-ibiJij ObliJLl j^O Jlij j+J&\ Jp Ob^y JLi tjuL^Jl i)\ 

aIj^I? OljiNl AJLj (ju ijbv4 JJ >/7*l jl . AJb* 1 ,75 Ajly 4^1 4 jjj^ill 

* l£jt- IT 

I ^ I 4 

4 AJ l^, w . j a.J jl jl j^Jjxll ,jlje ^ A-iLiJl jl Aji>»Vl a]o>Jl 5I J jy lil 4 C-#J^l jl 

JJ*i jl 4 j«^)l (jjbl^w* ^ I SAC 4 jj^iJl Jp 4 AJ l 4*.>J Ajl . cijb* J 

ju*x) 5blS^ A-ibiJl jl 4 iS J>*l obby 4 ^1 4 ( Jbl _ A-ibiJl Jp ^>-ljJ bu jjiJtJl 

. j y jjlU A^-jil ^aJbaA-l 

Jl jl jyliJl Jj>-1 Jl J-^aj jjJjxll jli A-ibiJl <J>S£ jl c->^1 jy lij 4 (Jj>-\ <f>- 

a-j»U- jblijl 4 A-ibiJl JU- J 4 JbJUp . iJb jl j-iJl U> jjp Ail Jp Vb ^-Vl 

b-XiPj 4 l*J jsA*iJl jjP 4p?y+£" jjJ^aJl jX A«2 <LmJI ^py Ia«XaP * A-^^Ublj , A^amm^I 0jjjxll 

. jyA-iJl A>-1 jjp ^k-^vS^ jjJjxll jjC A-ibiJl i—i-X>*J 

• b^* - I j- - (Jlj b axxJ . ^aPbjail JjJl AA^bb* Jp Jj ^1L>I Jp Jj t^iJl lj> 

Jaf jl <^l ! jAA*tJl jjJjiJl Aj^Uj ^ja djj JOy C>A.jj JLi A-ibiJl jl bb JUJJUj 



•W OyyJl {fS)\ 01J*-jLs>-Nl \Sa Oli jaj . Sj^Nl &>JUl Jl jLs^Nl 

jb***! — ^~~««»ll Ol . ^J«i ^a> ~ Jj t L* 4 <Jj*jill l»i> ol . a^sJLh jl# j/o 01 

. <^>111 OjJjiJl d-X^l ^jjl jL-sil j*j Jyuilb _5y>U~l ijaflJLil <_->yM 

UL# bl JjjJ iijUil . <caaJI jy^Udl ^a ^1 ^1jl>»i^\j *,ilb ^ <ajJ h j^y N 

CJlT bU.SyVVi bi y U» jJJJl <$}£} £~U j->UJ iijXUll < s *j+£S\ OjJjill b-y j|. ^U>-^1 

\ma jvLiJl yS> Uajl jt \*ry ^>lil y£ |JLaJI OjJ^ill ^yuj <*y*y biLiJl 

4 

. ,j*JaJ 1 ^lmII l^Jbuwj 

bibiJl bl bl . A.aa.^\ \ b/» ^^aJLJI jS- O^yC 4 (£ JL«^)lj AijJJail 4 ,j 0 ^jil 01 <^1 

‘b-^l ^*^1 ^<j£ h** bf- 4 1-^-lj j£ b* jjP bi^l jt ifjiiail iaj-jil OU 

01 <Jp JpjH </*ill -1*yJl Jj/ Jaii S-L>-lj b^y. 0^. J*Uil ^yiJl jjP (^JUaII 

• o>yy *>*j J* J-d <y*^i y oui^ii j-y jij. by. uyy ji£ 

*V*1 Ji : J^' Jl «J* 

J^s» . b*j*£)l sioljbl ^ ^yjil 5-bJ^ Sj^v* <Jp J-^ -U-l Jyw UJbO bi 

4 ^2**1 lioU- ^ ii>-L JJu^JlI j£ OjIZLa b- JA <3^Uail 0j^> 4 5j_^saJl «JU 4 aJUp 

t)l ^^1 . yl* ^ A^ill «X< ^J ^)1 O L »P y 43*jA ^ 1**** 4 A *»Ai C»i^ll L pi w .<i 

« * 

-XjwLp JlL . ^>li\ j£ yVI twjtJijj ^JJcmAI L^1jl>-| Jj 4 JU^l ^JU>p 

4 Ol^jl-lw» jl Oiyijv* Lyl ^»j)l J-JL-uJl OU-^ <jy^U-l ^ 

. iijjyaJl j>jU^- 1 Olj SjjSrII iJLjyill v^l^lyllj l«y^ J a u ai ^ Ol y 

^ gyi y ^ t/^i J* ‘ yj t *A «j>^i oi Jp jJi y/* 01 
<i>y ly (Sji ^1 • 1 Oj^j 014 15:y^i jy^Usii yb- Oj^ 4 -^-b- ^±a oby 

olijliil jr ^JJUj Liyl JLpLJ 1^:1 . *^Ay*^S\ ^tjyill ^yJ^-1 |»^4ll 

• JI ^ C J^lj d ut Nl N ^jjl 01 Jp 1 *LLj 4 -^ ^1 

. * • . 

Libet C—J Obl^*jj aj ^li !5 Upj 4 J-i ^ bUy i)L^ 

. yy' 01 Jp Jjj 01 c i^yi oi c-iT byy 4 bjyJis" 4 #m 1^ ^yji j^ii 

OU 5y«-^ ^Jp Ouij bl kiJjl ’(^1 . ^baJl jJ-*p 4 ^ ^*j OUjJl L *1 

s-^ P X? • 4S v ciuaj lM y kiiu^ j>lsj ^ 

i^lil JLaiaj jl ^U; ^1 . SCUll (iibi ^>-b <J~~a jkj\S £• piste ybJl IJlA . tlJJi 

. suuii oJLa ^jp ou^ ^1 ktipto j*y ~o oi j-i — 5y*yi — ^-^1 V^l 

xta 



Ol ^ ya^wJ l £^lo ^y*! -lii «JS>»jj C.^J l>yi ^1 ^jla^sll ^ Ul 

U4j oi j^UaJl <1)1 y aI'VjJJ JUii^l y & U J^o>-) neuronal adequacy 

diJi £«j . Jy*a>- y ( 4-itt lJuaJ ) *Jtt y» 500 jj/» J-i «U<* ^Lj (l ( <~UJ 

*«--^l Jki D^e 1^ < Jpj . <~d\ Jju ott y 10 OyJaP Jj *jl 

£jk% ay? - U 4-^y^l p^JlsJ ajM*jj C-J Jip Jlij . ApUa <uu* <1)1 Jj l f ^» 

4 U>-lj ttiU- L*J y*)l aUUUJ yioJl iMy/l <1)1 IjJUSipI Jij . | { y r +JLt 

. <-j^ 2 >**Vl iJLi lyy* ^1 lyJLfL |1 

* * ^ ^ VI . > 

. ( ^ J i ;m *< l l ^tjUJlj | \~*yS L/lijji jL^aXit A>- 5 ^JLj ^ d «>“jjS «Aij 

(^Ia^-jJI j\ .. <t) I ^Jp .Urt« ? L j;■ ^ \Z\ij0 i±jiaj jij^J j£- Sjka 1 C 

<ioU-lj _ jj^JI {Pd\ Jtri _ JjjU-I oiiji c \ j3Nl lii Wj • ^ iUL&i 

Oj4.*T A^y ! Ua~*j 4[yj — ^ytyw»*Jl y a^kJxmJI 4aja‘Al y?" _ 

^ 4 ^*a*Jl fj^bll ) J-iu-il doU-l y s-*-& ( y*l ) <ioU-l JP jJU-a; ( Oyliali ) 
. ^s^U-l ti-oU-l < y*jJl jjP 4 ^-UaJI I <1)1 ^p Jb'JLP yU*j JUl ( ^UjJI 

4^1 <1)1 . 4jlS *\£ l-V>-lj \j iU- <l)lyuicU*o 1 ,jvjaiiy_il <jy iU-l <1)1 4 J<1)1 
* * * 0 0 
aljU* <l)^xJL«* 4 Ul£* jl LiUj 4 ^-UaHj iijJLiail Jajly L^«5j { j£aj\Jl» <jy^l>- 

^ J^-iJl lA^ — J*aJ 1 Idp J** — <l)UiU“ Ja^l y <j UiU- — 3A>-lj 

4^1 t)l ^ 4 l^yP 4 ^lyVl IJL^; |CmP U t)l . l<A>lj Lpjl^ 3 \jIaL 1 ^ J^LxJt y * L«f*l) 4 JsulyJl 

j >-1 jV^-i t 4^1 . y N 5A>-lj SliU^ <l)^^Jt w » Ul^» jl L \Aj (jOysOA* (jwLj^ Jv^U- 

(i Wl <T ^ cH' : I UH, toU- f>l ^ y$3 crf^U. ^ a, N 4 U ^ 

^pjJl <DU Jyll l»i> blj . <1)1 ^>“^0 <1^^ ^ 4^1 • (^“1*^1 l*dl <J JaaJI l*ip 

OyU 4 d^i ^ ^yJ -1 vioU -1 < 1)1 <^1 . J^\ jl <i^5-il^ <jif 1 c* tfy** -Wy 1^1 Nl N 

. ^Pj 4 -k^ljdl 

subjective Ol^il j JU-Jl <J^ U Jp «y^Il Uuj ^iL ^1 IjS'bft IJu <dI 

01 . subjective referral in time oUjJl ^ ^a^iJl mJl <J>yu U Jpj referral in space 
*A^Jl Ul . C-LsA>“ *Ji SULai! <1)1 ^>%^\ iX£> -l«2 mj ^iJl yk <l)U^Il ^ JLlJJ 

<_/*!—^^1 • V Oi SUUil 01 ^yai^iJl JJb^ 4 ^iJl ^s^l Ol^ll 4 ^ ^»JLjl 

frLA- <yj j £>-*£ }l ^1 y> c i-iyi Ukdl Jl tjy-.aa)! fj*&)l JJjt ^-^1 ^>4i*Jl 

^*j^i |i uii y \joJi *> 101 c. s J 4 ^y <«oii . jui^Ni y < r .^w)< 

( <yj^^ ,^a>*-SJl -U*J1 ) U*lJil ^ jA-iJ Idp ^jpj . jjaJl ,J1 SjyM 

• ( Jl ) pUai 4^ 



j-sjUll AijU* ^Jp jji' yy^Jl jU Oux^9 yyi C~>K^ 131 

« 0 >-j JJU-ilj . JaaJI Ju iajy Uy^ y Jj* ajjyu Usui yyj 

. jyNl *JLa 4 ^ J-*aiJl <*A£j JJ&" 

? liili JbU 

y*l 4 j J^lJjN ^Iasj-^ il Ajjlyll ^ lyJl 4 ,jJ^ji)l l j\Jl* Ol 

0 _^J V Jlij . U»y^J! t\jyJ&\ yJ La* c)Vjl^ lyl . ^.bjyAJl ^1 jy-l* £i*lj 

yy—oail La Up ^Jl a*^j^- 1 ^1 Sjy- yU L«®0^ U 4 * y^Jj • L*y* g^l 

litS^ Ujj ; 3 JjJL>- A»JL-^*1 ‘U^’Jy 514 l-y* JS"* 0^ . Ayy^Jl Aj^ laUJ 

* * 

^~pj l y»U-l y (jlUfl!-j Ja* ^Jp Ijili J JU U1 OKj ijjly* |y U>- <J*-jt OlT 13U . c &Wy 

. iJyA* jyVl 

A a 

<J c-il^l y 3 U/ifl J-y c a**- aUjJI |i Ip t \ UJ1 (j . y* Jli* ^y 1 5 y -uJ 

di c?y-i {£x& y-y y^ii y ®yu ^£*aJi i^ U w y*y y^i 
2 L*Jt jyji i*xa j y* o*^ij. <yi aU>ji 4 ^ yy yjJi o»-i^*i y ipig-Ji 
A^*y -LjUJi 4^1 y*jji y t iyip 4 ^ c y?j? aJ i y* ys' 01 . ^*<* aJs-aJ^ ^ ip 

y 3JL>-lj c£y 4 **^ J-^aJ V ^U>- Jt\ jwjisJI ^j^-yTj . AiyUll yjil ly <JUol]aJf ^Jl <^-UaJl 

^jlp jl ^UJi jUJl <J^Jtf»l t IflU- A-pjj < r ^^A i AAiJUi JUUJl jU^- (S i Oi-y^-^ 

. Ia» 4 ^-UiaJl yy^ll ^iyi' s^yj • 

oiy . Jflii JL>-lj Ip 4 ^ N UiOly* jjxlip 4 ^ 4 ^JUaJI jyjil bl 0VyA4 C)l 

jyJaJ A^Jljjryi]l ( Jyi5l )^j|^UI A>jiJ oa — A^jlyll ^1 lyJi jyial U-U Aii>Jl 

aJLU c tAi <y t a^UlI AjJLjyiJI oU^+Uall JS*" d OjUJ • V^* ^ ^ 

l^b y^iU j^ylyJl V^* (Jf ^3 * ®’ i *^**^ ^ |y ii U ^t ®«if. W . A>-lj Ip 4 ^ jyikli 
131 . y*y <*Up ‘^■y <yJJaJ t *>U 4 5j jJI 01 . 4 ^a 11 Jl Uil »,iJLJ3 

v_y viJJ3 OU t U5Lis» 5 j A Z~ ~a 5j3 Jl>-1j Oj^v^ll 4 ^^ jyy N Aib Jyj Oyl* -iiU* 0^ 

4 ^ oyA -1 y 4 ^y N 3 JaS^ N c iJU)l Ajy N Ajjly* ^ jy y Jb-lj JT 4 ^ J»y ^ 4 isu Oi 

. j^I J( Up 

^UjjNIj AiUaJI J^U^-I^' 4 frl>ya31 yily 1^1 . LUp ^1 aJjaaIIj <>^a}\ «y Jyill oJU j| 

Ol *^*^' • ( J^>-lj Jyy 01 AiUaJI ^yjas? UjUp yjl y Njj JL>-1 j Oyy ■y'J ) 

L*y 05"lJ 131 ly *IJcl*V1 aJL^L*Ij JyT A^JaJl Ol . S^JUsll lyJl ^ ^1a^ J\ ^,%-jiill 
yjy k_->O^Jl 4 ^jJ AJIyy]l S;y<ajl JU Oli AijUx* yy 5JL>-lj (£X *0 Aa*-y 

Yt. 



ja SJjJbr Oli . U>- oij^rjA ijj'yl' ^ O^j O' OLUaa 

*j qM LT U v*' /si Oj£> O' J-iiU' O' <J* Jjtf 1*1T jl£iV' . gjs O' ^'<£ 

. ^-l. U:" ^yj-i ^y'ji (J 0_^U 
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\r .Mii. 

iWU ***t: jji\ 

rt.^it*u.u>yi : j/fijjLai 

It .<£rJ* J** ~ 

Y ° . jM 4 - 

Y1. ( 4aixJl5/i _ 

Y V... *^jp-d I Jjj) — 

Y A...JjVl OfJj ii,U« — 

Y^. v^' — 

Y ^.iilllJI Oj-j} iijli* _ 

Y •. oy*j Oli;U* ^ jJa~-]l — 

TY.jLU :«=£>“•>; _ 

r t.Ja-tJl x^yI: Jtill 

Y A.JjUJI j-** ■ _ 

i •.•.... Ja^X i Jjl | ^JJIp _ 

i Y.dLil^JLl _ 

IT.JU-1 ^ _ 

t ®.. c*^! j^lT - 

t A. syuiA ... ijl^-Ij — 

°y . lyuL* joVI _ 

® Y 1 .^>wXJI iSy _ 

on.^J\5Ui _ 

(1UJI jyt Ujl» : JU)I,,_an 

•a.j$*m x^yi:ojaij^ai 

.....i^Ull JjiJl <5^>- _ 

^ ^ .. iSUflJl _ 

^ Y*.4 * * ^ cj oLva?“ — 

^ t.AiJI V jl t l^l^o iiUaJl 4 iilJaJl _ 

Ytr 






























•n._ 

.: ijy* psji — 

V •. X?y&\ oljiiJI: g\J\ 

Y ^....\j>i (w-jj ^iaj *jj) — 

Yf ......0^*^)l jy t|j _ 

A *> . ifry* ^wJM UJUi p : J-aiJI 

^S ...^ >s£ jy' — 

a ^.....^*1 oL> 

AV . jy^o ijlpj \ U,^aj' V g\y\ — 

^ t.JL^-I J U U j |1 : 

^.<^l ^^ ^ -Oil - 

A A.ajI^ \ — 

^ * A.J^aJl 

? ^3Ua £jUM J «iU* 8 J* : 

m.Jj£jt c~)t b.\=*: ^Isl! 

m. 

m. ^*£i\ Hjii* — 

N Y i,... Ijl^ j(w> / *&ry* __ 

>H.^Ul jL^I — 

>r°. ^yd\ x^>\)\ au- — 

STW .AijU. _ 

u*a .....: vidilu. — 

1 i *.ijflill <lU)t ill*- :^UJi J^All 

>t>.OtU-J^ __ 

> t ^...j . o J — 

^T...OjJji £y*l • 

nr. jiJi^^tLii — 

SOW . pij c bxVlj - 

nr.J*aiJ1 

nt*...l-kj-ij OL»VI ry^aj U-Uf- _ 

Tit 
































uv.Air jiuji ijl* u! _ 

m.Jjtfl : a—la _ 

W * .0\£sJ?l ^ tL ^ • J"" — 

> Y \ .....aTiLi^* olTjr : jl>-1j cjj J jUlSC*_ 

^ vr...j <ui _ 

Wl.ii,* lit: jifi Jlsll J^iJI 

\ YY..^*jU if — 

> A Y. i 3 j-Z** ^-L-l oli a L^a ;* Oj-j : J-* ajJ* — 

^ AY... !b*l l a*4j1-I Jp I^Ip -XaJ — 

Ujap JLiii ^ p~«£)t 

Ht.JLPdJlsil JuLiJI 

nr. uIaJNi^^ _ 

nr.....^oiiAiIijiyOi^ 

^ ^ ©.. jM jli»Nl Jap_ 

n *1. j *i Ji-U<9 — 

^ *\A..aj)^! JlyiN ^Op — 

t • i.^ vji a^T : -r^ ey 

Y * Y.J^ ^>1 _ 

Y • A.(^yilJ! j»T *il»>\^y* - 

Y ^ *.^.' ^—4-b — 

Y ^ r...A*ytJl sd^l 3L»,Lf: aL>cuA\ a**1I _ 

Y W.¥ i-pb °1;*^' J* : i lil» j £-tt\ _ 

* ¥ ^.¥ Jap -br-jj : J&l J»-1 -A^bj *^b cM ir* — 

YYo...<w 5^1- 


YYA 

Yn, 
Yrt. 
Yr©. 
YrY. 
YrA. 
Yt •. 
Ytr. 


.*0^1 J jl&i: jis> 

& U* >*■' jb* (^ ^ S J>*^ : 1 (^b ij&N — 

..... JJ-Jl _ 

.J xjj J>a ^ . U I : 2 pi, 5^iJI — 

. Jij — 

.4^' Jr* : J? 5 ^ J1 ^ — 


.¥dUijr^ii>u_ 
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ifry" *i Jt-ijj OVT _uy Taking the quantum leap 

c ,_/*]»> : jJLo—OL_Jl 

j>X*a —. SjjU*- JU jji] s Jj-LjM L a -1^ 

. fjlwU *-« 


jl&I a^j, 


— r oiyJi — r f 

OU-Jl _ o ,jjy _ t 


irr ji-u^li pij 


n^i/e/iW-^-bVlpi, 
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